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PYRIDINE DERIVATIVES AND USE THEREOF AS XJROTENSIN II ANTAGONISTS 

FIELD OF THE INVENTION 

The present invention relates to novel 4-(piperidinyl- and pymolldlnyl-alkyl-ureldo)- 
pyridine derivatives of the General Formula 1 and their use as active ingredients in 
the preparation of pharmaceutical compositions. The invention also concerns 
related aspects including processes for the preparation of the compounds, 
phanmaceuticai compositions containing one or more compounds of the General 
Formula 1 and especially their use as neurohormonal antagonists. 

BACKGROUND OF THE INVENTION 

Urotensin II is a cyclic 11 -amino acid peptide neurohormone considered to be the 
most potent vasoconstrictor known, up to 28-fold more potent than endothelin-l . 
The effects of urotensin U are mediated through activation of a G-protein coupled 
receptor, the UT receptor, also known as GPR14 or SENR (Ames RS, et al, 
"Human urotensin-ll is a potent vasoconstrictor and agonist for the orphan 
receptor GPR14" Nature (1999) 401. 282-6. Mori M, Sugo T, Abe M, Shimomura 
Y, Kurihara M, Kitada C, Kikuchi K, Shintani Y. Kurokawa T. Onda H. Nishimura 
O, Fujino M. "Urotensin II is the endogenous ligand of a G-proteln-coupled orphan 
receptor, SENR (GPR14)" Biochem. Biophys. Res. Commun. (1999) 265,123-9. 
Liu Q, Pong SS, Zeng Z, et al, "Identification of urotensin II as the endogenous 
ligand for the orphan G-protein-coupled receptor GPR14" Biochem. Biophys. Res. 
Commun. (1999) 266, 174-178) Urotensin II and its receptor are conserved across 
evolutionarily distant species, suggesting an important physiological role for the 
system (Bem HA, Pearson D, Larson BA, Nishioka RS. "Neurohomiones from fish 
tails: the caudal neurosecretory system. I. Urophysiology and the caudal 
neurosecretory system of fishes" Recent Prog. Horm. Res. (1985) 41, 533-552). In 
euryhaiine fish, urotensin II has an osmoregulatory role, and in mammals 
urotensin II exerts potent and complex hemodynamic actions. The response to 
urotensin II is dependent on ttie anatomical source and species of the tissue being 
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Studied. (Douglas SA, Sulpizio AC, Piercy V, Sarau HM, Ames RS, Aiyar NV, 
Ohistein EH, Willette RN. "Differential vasocx)nstrictor activity of human urotensln-ll 
in vascular tissue isolated from the rat, mouse, dog, pig, marmoset and 
cynomolgus monkey" Br. J. Phannacol. (2000) 131, 1262-1274. Douglas, SA, 
5 Ashton DJ, Sauermelch CF, Coatney RW. Ohistein DH, Ruffolo MR, Ohistein EH, 
Aiyar NV, Willette R "Human urotensin-ll is a potent vasoactive peptide: 
phamiacological characterization in the rat, mouse, dog and primate" J. 
Cardlovasc. Pharmacol. (2000) 36, SuppI 1:S163-6). 

Like other neurohormones, urotensin II has gro\A/th stimulating and profibrotic 

10 actions in addition to its vasoactive properties. Urotensin II increases smooth 
muscle cell proliferation, and stimulates collagen synthesis (Tzandis A, et al, 
"Urotensin II stimulates collagen synthesis by cardiac fibroblasts and hypertrophic 
signaling in cardiomyocytes via G(alpha)q- and Ras-dependent pathways" J. Am. 
Coll. Cardiol. (2001) 37, 164A. Zou Y, Nagai R, and Yamazaki T, "Urotensin II 

15 induces hypertrophic responses in cultured cardiomyocytes from neonatal rats" 
FEBS Lett ( 2001) 508, 57-60). Urotensin II regulates hormone release (Silvestre 
RA, et al, "Inhibition of insulin release by urotensin li-a study on the perfused rat 
pancreas" Horm Metab Res (2001) 33, 379-81). Urotensin II has direct actions on 
atrial and ventricular myocytes (Russell FD, Molenaar P, and O'Brien DM 

20 "Cardlostimulant effects of urotensln-ll In human heart in vitro" Br. J. Pharmacol. 
(2001) 132, 5-9). Urotensin II is produced by cancer cell lines and its receptor is 
also expressed In these cells. (Takahashi K, et al, "Expression of urotensin II and 
urotensin II receptor mRNAs in various human tumor cell lines and secretion of 
urotensin ll-IIke Immunoreactivlty by SW-13 adrenocortical carcinoma cells" 

25 Peptides (2001) 22, 1175-9; Takahashi K. et al, "Expression of urotensin II and its 
receptor in adrenal tumors and stimulation of proliferation of cultured tumor cells 
by urotensin 11" Peptides (2003) 24, 301-306; Shenouda S, et al, "Localization of 
urotensin-ll immunoreactivlty in normal human kidneys and renal carcinoma" J 
Histochem Cytochem (2002) 50, 885-889). Urotensin II and its receptor are found 

30 In spinal cord and brain tissue, and Intracerebroventricuiar Infusion of urotensin II 
into mice induces behavioral changes (Gartlon J, et al, "Central effects of 
urotensln-ll following ICV administration in rats" Psychopharmacology (Beriin) 
(2001)155,426-33). 
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Dysregulation of urotensin II is associated with human disease. Elevated 
circulating levels of urotensin II are detected in hypertensive patients, in heart 
failure patients, in diabetic patients, and In patients awaiting kidney transplantation 
(Cheung, BM, et al., "Plasma concentration of urotensin II is raised in 
5 hypertension" J. Hypertens. (2004) 22, 1341-1344; Totsune K, et al, "Role of 
urotensin II In patients on dialysis" Lancet (2001) 368, 810-1; Totsune K, et al, 
"Increased plasma urotensin il levels in patients with diabetes mellitus" Clin Sci 
(2003) 104, 1-5; Heller J, et al, "Increased urotensin II plasma levels In patients 
with cintiosis and portal hypertension" J Hepatol (2002) 37, 767-772). 

10 Substances with the ability to block the actions of urotensin II are expected to 
prove useful in the treatment of various diseases. WO-2001/45694, WO- 
2002/78641 , WO-2002/78707, WO-2002/791 55, WO-2002/791 88, WO- 
2002/89740, WO-2002/89785, WO-2002/89792, WO-2002/89793. WO- 
2002/90337, WO-2002/90348. WO-2002/90353, WO-2004/043366, WO- 

15 2004/043368, WO-2004/043369, WO2004/043463, WO-2004/043917 and WO- 
2004/043948 disclose certain sulfonamides as urotensin II receptor antagonists, 
and their use to treat diseases associated with a urotensin II imbalance. WO- 
2001/45700 and WO2001/45711 disclose certain pynrolidines or piperidines as 
urotensin II receptor antagonists and their use to treat diseases associated with a 

20 urotensin II imbalance. These derivatives are different from the compounds of the 
present invention as they do not comprise urea derivatives bearing a 4-pyridinyl- 
like moiety. WO-2002/047456 and WO-2002/47687 disclose certain 2-amino- 
quinolones as urotensin II receptor antagonists and their use to treat diseases 
associated with a urotensin II imbalance. WO-2002/058702 discloses certain 2- 

25 amino-quinolines as urotensin II receptor antagonists and their use to treat 
diseases associated with a urotensin II imbalance. WO-2001/66143 discloses 
certain 2,3-dihydro-1 H-pyrrolo[2,3-b]quinolin-4-ylamine derivatives useful as 
urotensin II receptor antagonists, WO-2002/00606 discloses certain biphenyl 
compounds useful as urotensin II receptor antagonists, and WO-2002/02530 and 

30 WO-2004/073634 also disclose certain compounds useful as urotensin II receptor 
antagonists. WO-2002/07697g and WO-2003/048154 disclose certain quinoline 
derivatives as urotensin II receptor antagonists, and their use to treat diseases 
associated with a urotensin II imbalance. 
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EP 428434 discloses certain allcylureidopyridines as neurol<inin and substance P 
antagonists. WO-99/21835 discloses certain ureidoquinolines as H+-ATPase and 
bone resorption inhibitors. WO-2001/009088 discloses certain substituted 
heteroarylureas as Inhibitors of the CCR-3 receptor. All of these ureldopyridine 
5 derivatives differ In their composition from compounds of the present invention. 
The present invention comprises A/-(cyclic amino all<yl)-A/'-pyridln-4-yl urea 
derivatives which are novel compositions of matter and which are useful as 
UFOtensin II receptor antagonists. 

DESCRIPTION OF THE INVENTION 

1 0 The present invention relates to compounds of the General Formula 1 . 




n 

General Formula 1 

wherein: 

Py represents pyridin-4-^ which is disubstituted in positions 2 and 6, whereby the 
15 substituent in position 2 Is Ci-r-alkyl, aryl-Ci.T-alkyl, or (E)-2-aryl-ethen-1-yi, and 
the substituent in position 6 is hydrogen or Ci.7-alkyl; 

X represents aryl; aryl-Ci.7-alkyl-; aryl-O-; aryl-Ci.7-alkyl-D-: R^-SOaNR^-; 
R^-C0NR2-; aryl-R«-CONR2-; R^-NR^CONR^-; R^-NR^CO-; or X and Z represent 
together with the carbon atom to which they are attached an exoc^clic double 
20 bond \yhich bears an aryl substituent at the thus formed methylene group; 

Z represents hydrogen; in case X represents aryl or aryi-Ci.T-alkyl Z represents 
hydrogen, hydroxyl, carboxyl or R*-NR^CO-; In case X represents R^-NR^CO- Z 
represents hydrogen or Ci.7-alkyl; or in case X represents aryl or aryi-Ci-r-alkyl 
and n represents the number 0, Z represents hydrogen, hydroxyl, carboxyl, 
25 R'^-NR^CO-, aryl or aryl-Ci-r-alkyl; 

Y represents -C(R^)(R'')(CH2)n,- or -(CH2)niC(R^)(R>; 
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n represents the numbers 0 or 1 ; 
represents aryl or aryl-Ci.y-alkyI; 

represents hydrogen; Ci-r-alkyl; 2-hydroxyethyl; aryl-Ci-7-alkyl; or a saturated 
5 carbocyclic ring; 

represents hydrogen or Ci-7-alkyl; 

R"* represents hydrogen; Ci-7-alkyl; aryl; aryl-Ci-r-alkyl; or forms together with R^ a 
saturated 4-, 5- or 6-membered ring including the nitrogen atom to which R"^ and 
R^ are attached as ring atom; 

10 R^ represents hydrogen; Cvy-allcyl; 2-hydroxyethyl; or forms together with R"^ a 
saturated 4-, 5- or 6-membered ring including the nitrogen atom to which R"* and 
R® are attached as ring atom; 

R^ represents hydrogen; Ci-yaikyl; aryl; aryl-Ci.y-alkyl; or forms together with R^ a 
saturated carbocyclic ring including the carbon atom to which R® and R^ are 
1 5 attached as ring atom; 

R^ represents hydrogen; methyl; or forms together with R® a saturated carbocyclic 
ring including the cartoon atom to which R® and R^ are attached as ring atom. 

R^ represents a saturated carbocyclic ring. 

In a preferred embodiement also the following forms are encompassed: optically 
20 pure enantiomers or diastereomers, mixtures of enantiomers or diastereomers, 
diastereomeric racemates, and mixtures of diastereomeric racemates; as well as 
their pharmaceutically acceptable salts, solvent complexes, and morphological 
fonms. 

The term 'aryl' means a substituted or unsubstituted aromatic carbocyclic or 
25 heterocyclic ring system, consisting of a five- or six- membered aromatic ring, or of 
a fused five-six or six-six aromatic ring system. Preferred aryl groups are for 
example 2-furyl; 2-thienyl; phenyl; 2-methylphenyl; 3-methylphenyl; 4- 
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methylphenyl; 2-blphenyl; 3-blphenyl; 4-blphenyl; 2-methoxyphenyl; 3- 
methoxyphenyl; 4-methoxyphenyl; 3,4-dlmethoxyphenyl; 2,6-cllmethoxyphenyl; 
2,5-dlmethoxyphenyl; 2-phenoxyphenyl; 3-phenoxyphenyl; 4-phenoxyphenyl; 2- 
cyanophenyl; 3-cyanophenyl; 4-cyanophenyl; 2-fluorophenyl; 3-fluorophenyl; 4- 
5 fluorophenyl; 2,4-difIuorophenyl; 2,5-difluorophenyl; 2,6-difluorophenyl; 3,4- 
difluorophenyl; 2-chlorophenyl; 3-chlorophenyl; 4-chlorophenyl: 3,4-dichlorophenyl; 
2-bromophenyl; 3-bromophenyl; 4-bromophenyl; 2-trifluoromethylphenyl; 3- 
trifluoromethylphenyl; 4-trifluoromethylphenyl; 3,5-bis-trifluoronnethylphenyI; 4- 
trifluoromethoxyphenyl; 4-ethylphenyI; 4-n-propylphenyl; 2-/so-propylphenyl; 4-/so- 

10 propylphenyl; 4-fert-butylphenyl; 4-n-pentylphenyl; 4-bromo-2-ethylphenyl; 2- 
metiianesuifonylphenyl; 3-methanesulfonylphenyl: 4-methanesulfonylphenyl; 4- 
acetamidophenyl; 4-hydroxyphenyl; 4-/so-propyloxyphenyl;4-n-butoxyphenyl; 2- 
methoxy-4-methylphenyl; 4-methoxy-2,3,6-trimethylphenyl: 5-bromo-2-methoxy- 
phenyl; 2-pyridyl; 3-pyridyl; 4-pyridyl; 1-naphthyl; 2-naphthyl; 4-(pyirrol-1-yl)phenyl; 

15 4-benzoylphenyt; 5-diinethylaminonaphth-1-yl; 5-chloro-3-methylthiophen-2-yl; 5- 
chloro-3-methyi-benzo[b]thiophen-2-yl; 3-(phenylsulfonyl)-thiophen-2-yl; 2-chloro- 
thlen-5-yl; 2,5-dichloro-thlen-3-yl; 4,5-dichlorothien-2-yl; 2-(2,2,2-trifluoroacetyl)-1- 
2,3,4-tetrahydroisoquinolln-7-yl; 4-(3-chloro-2-cyanophenyloxy)phenyl; 2-(5- 
benzamidomethyi)thiophenyl; 5-quinoiyl-; 6-quinoiyi; 7-quinoiyi; 8-quinolyl; (2- 

20 acetylamino-4-methyl)thiazol-5-yl: or 1-methylimldazol-4-yl. For the substituents X, 
R'* and R® aryl means preferably phenyl or phenyl mono- or disubstltuted 
Independently with Ci.r-alkyl, Ci.7-aIkyl-0-, trifluoromethyl or halogen. For the 
substltuent x aryl means preferably phenyl or phenyl mono- or disubstltuted 
Independently with Ci.ralkyl, Ci.7-alkyl-0-, trifluoromethyl or halogen. 

25 The term 'Ci-T-alkyl' means straight or branched chain groups with one to seven 
carbon atoms such as methyl, ethyl, n-propyl, 3-allyl, /so-propyl, n-butyl, /so-butyl, 
tert.-butyl, n-pentyl, iso-pentyl, n-hexyl and n-heptyl; preferably one to four carbon 
atoms. Preferred examples of Ci.7-alkyl groups are methyl, ethyl and n-propyl. 
Most prefen^d examples of Ci.T-alkyl groups are methyl and ethyl. 

30 The tenn 'saturated carboxyclic ring' means a saturated cyclic alkyi group with 
three to six carbon atoms. Prefenred examples of saturated carbocyclic rings are 
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cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. For the substituent 
'saturated carboxyclic ring' means preferably 1,1 -cyclopropane-diyl. 

The term *aryl-Ci.7-alkyr means a Ci-7-alkyl group as previously defined in which 
one hydrogen atom has been replaced by an aryl group as previously defined. 
5 Preferred examples of aryl-Ci-7-alkyl groups are 3-phenylpropyl, phenethyl, benzyl, 
and benzyl substituted in the phenyl ring with Ci-7-alkyl, Ci-7-alkyl-O-, 
trifluoromethyl or halogen such as 4-methylbenzyl, 3-methylbenzyl, 2- 
methylbenzyl, 4-methoxybenzyl, 3-methoxybenzyL 2-methoxybenzyl, 4- 
trifluoromethylbenzyl, 3-trifluoromethylbenzyl, 2-trifluoromethylbenzyl, 4- 
10 chlorobenzyl, 3-chlorobenzyl, 2-chlorobenzyl, 4-fluorobenzyl, 3-fluorobenzyl, and 
2-fluorobenzyL 

The term *aryl-0-' means an aryl group as previously defined that Is attached to an 
oxygen atom. Preferred examples of aryl-O- groups are phenoxy and phenoxy 
substituted in the phenyl ring with Ci.y-alkyI, Ci.7-aIkyl-0-, trifluoromethyl or 
15 halogen such as 4-methylphenoxy, 4-methoxyphenoxy, 4-trifluoromethylphenoxy, 
4-chlorophenoxy, 4-fluorophenoxy, 3-methylphenoxy, 3-methoxyphenoxy, 3- 
trifluoromethylphenoxy, 3-chlorophenoxy, 3-fluorophenoxy, 2-methylphenoxy, 2- 
methoxyphenoxy, 2-'trifiuoromethylphenoxy, 2-chlorophenoxy and 2- 
fluorophenoxy. 

20 The term 'aryl-Ci-7-alkyl-O-' means a Ci-y-alkyl group as previously defined In 
which one hydrogen atom has been replaced by an oxygen atom and one 
additional hydrogen atom has been replaced by an aryl group as previously 
defined. Preferred examples of aryl-Ci-r-alkyl-O- groups are 3-phenylpropyloxy, 2- 
phenethyloxy, benzyloxy and benzyloxy substituted in the phenyl ring with C1.7- 

25 alkyi, C^T-alkyl-O-, trifluoromethyl or halogen such as 4-methylbenzyloxy, 3- 
methylben^loxy, 2-methylbenzyloxy, 4-methoxybenzyloxy, 3-methoxybenzyloxy, 
2-methoxybenzyloxy, 4-trifluoromethylbenzyIoxy, 3-trifluoromethylbenzyloxy, 2- 
trifluoromethyibenzyloxy, 4-chlorobenzyloxy, 3-chlorobenzyloxy, 2- 
chlorobenzyloxy, 4-fluorobenzyloxy, 3-fluorobenzyloxy and 2-fluorobenzyloxy. 
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The term 'Ci-7-aIkyl-O- means a Ci-r-alkyI group as previously defined that is 
attached to an oxygen atom. Preferred examples of Ci-7-alkyl-O- groups are 
methoxy, ethoxy, n-propyloxy and /so-propyloxy. 

The temn X^2-aryl-ethen-1-yl' means groups such as (E)-2-phenylethen-1-yl, (£> 
5 2-(4-fiuorophenyl)ethen-1-yi and (E)-3-phenylpropen-1-yl. Preferred examples are 
(£)-2-phenylethen-1-yl and (E)-2-(4-fluorophenyl)ethen-1-yl- 

Preferred examples of groups wherein 'X and Z represent together with the carbon 
atom to which they are attached an exocyclic double bond which bears an aryi 
substituent at the thus formed methylene group' are benzylidene and benzylidene 
10 substituted in the phenyl ring with Ci-ralkyl, Ci-7-allcyl-O- or halogen such as 4- 
methylben2ylidene, 3-methylbenzylidene. 2-methylbenzylidene, 4- 
methoxybenzylidene, 3-methoxybenzylidene. 2-methoxybenzylidene, 4- 
chlorobenzylidene, 3-chlorobenzylidene, 2-<:hlorobenzylidene, 4- 
fluorobenzylldene, 3-fluorobenzylidene, 2-fluorobenzylidene. 

15 Preferred examples of R"* and representing a 'saturated 4-, 5- or 6-membered 
ring Including the nitrogen atom to which R"^ and R^ are attached as ring atom' are 
azetidine, pynolidine, piperidine and morphotine. 

Prefenred examples of R® and R^ representing *a saturated carbocydic ring 
Including the carbon atom to which R® and R^ are attached as ring atom' are 1,1- 
20 cyclopropane-diyi, 1 ,1-cyclobutane-diyl, 1 ,1-cyclopentane-diyl and 1 ,1- 
cyclohexane-diyl. 

The present invention encompasses pharmaceutically acceptable salts of 
compounds of the General Formula 1. This encompasses either salts with 
inorganic acids or organic acids Wke hydrohalogenic acids, e.g. hydrochloric or 

25 hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, citric acid, formic acid, 
acetic acid, maleic acid, tartaric acid, malic acid, methylsulfonic acid, p- 
tolylsulfonic acid and the lil<e or in case the compound of formula 1 is acidic in 
nature with an inorganic base like an alkali or earth alkali base, e.g. sodium, 
potassium, or calcium salts, etc. The compounds of General Formula 1 can also 

30 be present in form of zwitterions. 
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The present invention encximpasses different solvation complexes of compounds 
of General Formula 1. The solvation can be effected in the course of the 
manufacturing process or can take place separately, e.g. as a consequence of 
hygroscopic properties of an initially anhydrous compound of General Formula 1. 

5 The present invention further encompasses different morphological forms, e.g. 
crystalline fonns, of compounds of General Formula 1 and their salts and solvation 
complexes. Particular heteromorphs may exhibit different dissolution properties, 
stability profiles, and the like, and are ail included in the scope of the present 
Invention. 

10 The compounds of the General Formula 1 might have one or more asymmetric 
cari3on atoms and may be prepared in form of configurational isomers, optically 
pure enantiomers or diastereomers, mixtures of enantiomers or diastereomers, 
diastereomeric racemates, and mixtures of diastereomeric racemates. The present 
invention encompasses all these forms. They are prepared by stereoselective 

15 synthesis, or by separation of mixtures in a manner known per se, i.e. by column 
chromatography, thin layer chromatography, HPLC, crystallization, etc. 

Preferred compounds of the invention are compounds of General Formula 2. 



H H 




General Formula 2 



20 wherein: 

Py represents pyridin-4-yl which is disubstituted in positions 2 and 6, whereby the 
substituent in position 2 is Ci.7-alkyl or aryl-Ci-r-alkyi and the substituent in 
position 6 is methyl or ethyl; 

X represents aryl; aryl-Ci-7-alkyl-; aryl-O-; aryl-Gi-7-alkyl-O-; R^-S02NR^-; 
25 R^-C0NR2.; aryl-R^-CONR^-; R^-NR^CONR^-; or R^-NR^CO-; 



Z represents hydrogen; in case X represents aryl or aryl-Ci.y-alkyl and n 
represents the number 1 Z represents hydrogen, hydroxy! or R'^-NR^CO-; 
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n represents the numbers 0 or 1 ; 
represents aryl or aryl-Ci.r-alkyl; 

represents hydrogen; Ci-y-alkyl; 2-hydroxyethyl; aryl-Ci-r-alkyl; or a saturated 
carbocycllc ring; 

5 R^ represents hydrogen or Ci-7-alkyl; 

R"* represents hydrogen; Ci-7-alkyl; aryl; arj^-Ci.r-alkyl; or forms together wtth R® a 
saturated 4-, 5- or 6-membered ring including the nitrogen atom to which R"* and 
R^ are attached as ring atom; 

R® represents hydrogen; Ci-z-alkyl; 2-hydroxyethyi; or forms together with R"* a 
10 saturated 4-, 5- or 6-membered ring including the nitrogen atom to which R"* and 
R^ are attached as ring atom. 

R^ represents a saturated carbocycllc ring. 

In a preferred embodlement also the following forms are encompassed: optically 
pure enantiomers or diastereomers, mixtures of enantlomers or diastereomers, 
15 diastereomeric racemates, and mixtures of diastereomeric racemates; as well as 
their phamiaceuticaliy acceptable salts, solvent complexes, and morphological 
forms. 

Preferred compounds of General Formula 1 are the compounds of General 
Formula 3: 



20 




Generaf Formula 3 



wherein n, Y, Z and Py have the meaning given in General Formula 1 . 



Prefen^ed compounds of General Formula 1 are the compounds of General 
Formula 4: 
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O 

General Formula 4 

Wherein n, Y. Z and Py have the meaning given in General Fonnula 1 . 



5 Prefen'ed compounds of General Formula 1 are the compounds of General 
Formula 5: 



O 

H'Xj h h 




Rr n 
General Formula 5 

wherein R^, Y, n and Py have the meaning given in General Formula 1 . 

10 Preferred compounds of General Formula 1 are the compounds of General 
Formula 6: 

O 
H H 




wherein R®, Y, n and Py have the meaning given In General Fomnula 1. 

15 Preferred compounds of General Formula 1 are the compounds of General 
Formula 7: 

H H 




n 

General Formula 7 



wherein R\ R^, Z, Y, n and Z have the meaning given in General Formula 1. 

20 Preferred compounds of General Formula 1 are the compounds of General 
Fonnula 8: 
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O 

riA^XJ H H 
General Formula 8 

wherein R\ R^, n, Y and Py have the meaning given in Generai Formula 1 , 

Preferred compounds of General Formula 1 are the compounds of General 
5 Formula 9: 



O f^N 
Z-^ H H 



n 

General Formula 9 



wherein X, Y, Z, n and Py have the meaning given In General Formula 1 . 

Preferred compounds of General Formula 1 are the compounds of General 
10 Formula 10: 



O f^N 

N^Y-N-^N-^^^Ci.ralkyl 
' H H 

n 

General Fomiula 10 

wherein X, Y, Z, n and Py have the meaning given In General Formula 1 . 

Preferred compounds of General Formula 1 are the compounds of General 
15 Formula 11: 





Ci,7-alkyl 



n 

General Formula 11 



wherein X, Y, Z, n and Py have the meaning given In General Formula 1 . 
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Preferred compounds of General Formula 2 are the compounds of General 
Fomriula 12: 

H H 

aryl-Ci,7-alkyl-^^^^^ O 
General Formula 12 

5 wherein n, Z and Py have the meaning given in General Formula 2. 

Preferred compounds of General Formula 2 are the compounds of General 
Formula 13: 



aryl 



General Formula 13 



10 wherein n, Z and Py have the meaning given in General Formula 2. 

Preferred compounds of General Formula 2 are the compounds of General 
Formula 14: 

H H 



General Formula 14 



15 wherein R^, n and Py have the meaning given In General Formula 2. 

Preferred compounds of General Fomiula 2 are the compounds of Genera) 
Formula 15: 




20 wherein R"*, R^, n and Py have the meaning given In General Formula 2. 
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Preferred compounds of General Formula 2 are the compounds of General 
Formula 16: 

H H 



Z ■ n 

General Formula 16 

5 wherein R\ R^, Z, n and Z have the meaning given in General Formula 2. 

Preferred compounds of General Formula 2 are the compounds of General 
Formula 17: 

H H 

RiA^ o 

r2 n 

General Formula 17 

10 wherein R\ R^, n and Py have the meaning given In General Formula 2. 

Preferred compounds of General Formula 2 are the compounds of General 
Formula 18: 



H H 

o 

z 

General Formula 18 



15 wherein X, Z and Py have the meaning given in General Formula 2. 

Preferred compounds of General Formula 2 are the compounds of General 
Formula 19: 




N 

General Formula 19 

20 wherein X, Z and n have the meaning given in General Formula 2. 

Preferred compounds of General Formula 2 are the compounds of General 
Formula 20: 
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N 

II il 

" Ci.7-alkyl 
General Formula 20 

wherein X. Z and n have the meaning given in General Fonnula 2. 

Preferred compounds of General Formula 2 are the compounds of General 
5 Formula 21: 




Ci.T-alkyl 
General Formula 21 

wherein and R^ have the meaning given in General Formula 2. 

Prefen-ed compounds of General Formula 2 are the compounds of General 
10 Fonnula 22: 

R^ " Ci.7-allcyl 
General Formula 22 

wherein R^ and n have the meaning given in General Formula 2. 

Preferred compounds of General Formula 2 are the compounds of General 
15 Formula 23: 

H H 



aryl-Ci.7-alkyl-~/^ O K^N 

^ Ci_7-alkyl 
General Formula 23 

wherein Z has the meaning given in General Formula 2. 

Preferred compounds of General Formula 2 are the compounds of General 
20 Formula 24: 
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H H 



aryl 



C-|.7-alkyl 
General Formula 24 



wherein Z has the meaning given in General Formula 2. 



The present Invention also relates to compounds of the General Formula 25: 



5 



X 



z 




General Formula 25 



wherein: 



Py represents pyridin-4-yl which is disubstituted in positions 2 and 6, whereby the 
substituent in position 2 is Ci-ralkyl, aryl-Ci.7-alkyl, or (E)-2-aryl-ethen-1-yl, and 
10 the substituent in position 6 is hydrogen or Ci-y-alkyl; 

X represents aryl; aryl-O-; aryl-Ci-7-aIkyl-; R^-S02NR^-; R^-CONR^-; 
R^-NR^CONR^-; R^-NR^CO-; or X and Z represent together with the carbon atom 
to which they are attached an exocyclic double bond which bears an aryl 
substituent at the thus formed methylene group; 

15 Y represents -CCR'^XR^XCHaW or -(CH2)mC(R^)(R^)-; 

Z represents hydrogen; in case X represents aryl or aryl-Ci-7-alkyl Z represents 
hydrogen, hydroxyl, carboxyl, R^'-NR^CO-; or in case X represents aryl or aryl-Ci-y- 
alky! and n represents the number 0, Z represents hydrogen, hydroxyl, carboxyl, 
R^-NR^CO-. aryl, aryl-Ci.7-alkyl; 

20 n represents the numbers 0 or 1 ; 

m represents the numbers 1 or 2; 

R'* represents aryl; Ci-r-aikyi; aryl-Ci-7-alkyl; or a saturated carbocyclic ring; 
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and represent Independently hydrogen; Ci-7-alkyl; aryl-Ci-7-alkyl; or a 
saturated carbocyciic ring; 

R^ represents hydrogen; Ci-7-alkyl; aryl; aryl-Ci-7-alkyl; or forms together with R® a 

saturated carbocyciic ring including the carbon atom to which R"^ and R^ are 
5 attached as ring atom; 

R^ represents hydrogen; methyl; or forms together with R^ a saturated carbocyciic 
ring including the carbon atom to which R"* and R® are attached as ring atom; 

and optically pure enantiomers or diastereomers, mixtures of enantiomers or 
diastereomers, diastereomeric racemates, and mixtures of diastereomeric 
10 racemates; as well as their pharmaceutically acceptable salts, solvent complexes, 
and morphological forms. 

In the definitions of the General Formula 25 the expression 'aryl' means a 
substituted or unsubstituted aromatic carbocyciic or heterocyclic ring system, 
consisting of a five- or six- membered aromatic ring, or of a fused five-six or six-six 

15 aromatic ring system. Prefenred aryl groups are for example 2-furyl; 2-thlenyl; 
phenyl; 2-methylphenyl; 2-blphenyl; 2-methoxyphenyl; 2-phenoxyphenyl; 2- 
chlorophenyl; 2-bromophenyl; 2-/-propylphenyl; 2-fluorophenyl; 2- 
mettiylsulfonylphenyl; 2-cyanophenyl; 2-trifluoromethylphenyl; 3-methylphenyl; 3- 
biphenyl; 3-phenoxyphenyl; 3-methoxyphenyl; 3-chlorophenyl; 3-bromophenyl; 3- 

20 fluorophenyl; 3-cyanophenyl; 3-trifluoromethylphenyl; 3-carboxyphenyl; 4- 
methylphenyl; 4-ethylphenyl; 4-/-propylphenyI; 4-phenyloxyphenyl; 4- 
trifluoromethylphenyl; 4-trifluoromethoxyphenyl; 4-phenoxyphenyl; 4-cyanophenyl; 
4-hydroxyphenyl; 4-acetylaminophenyl; 4-methanesulfonylphenyl; 4-n- 
propylphenyl; 4-/so-propylphenyl; 4-fe/f-butylphenyl; 4-/7-pentylphenyl; 4-biphenyl; 

25 4-chloropheny!; 4-bromopheny!; 4-bromo-2-ethylphenyl; 4-fluorophenyl; 2,4- 
difluorophenyl; 4-n-butoxyphenyl; 2,6-dimethoxyphenyl; 3,5-bis- 
trifluoromethylphenyl; 2-pyridyl; 3-pyridyl; 4-pyridyl; 1-naphthyl; 2-naphthyl; 4- 
(pyrrol-1 -yl)phenyl; 4-benzoylphenyl; 5-dimethylaminonaphth-1 -yl; 5-chloro-3- 
methylthiophen-2-yl; 5-chloro-3-methyl-benzo[b]thlophen-2-yl; 3-(phenylsulfonyl)- 

30 thiophen-2-yl; 2-(2,2,2-trifluoroacetyl)-1-2,3,4-tetrahydroisoqulnolin-7-yl; 4-(3- 
chloro-2-cyanophenyloxy)phenyl; 2-(5-benzamldomethyl)thlophenyl; 4,5- 
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dichlorothlen-2-yl; 5-quinolyi-; 6-quinoiyi; 7-quinolyl; 8-quinolyl,- (2-acetylamino-4- 
methyl)thiazol-5-yl; or 1-methylimidazol-4-yi. 

In the definitions of the General Formula 26 the expression 'Ci-T-alkyl* means 
straight or branched chain groups with one to seven carbon atoms, preferably one 
5 to four carbon atoms. Preferred examples of Ci.7-alkyl groups are methyl, ethyl, n- 
propyl. isopropyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, and 
fi-heptyl. 

in the definitions of the General Fonnula 25 the expression 'saturated carboxycllc 
ring' means a saturated cyclic alkyi group with three to six carbon atoms. Preferred 
10 examples of saturated carbo(^clic rings are cyclopropyl, cyclobutyl, cyclopentyl, 
and cyclohexyl. 

In the definitions of the General Fonmula 25 the expression 'aryl-Ci-r-alkyl' means 
a Ci.7-alkyl group as previously defined In whidi one hydrogen atom has been 
replaced by an aryl group as prevtously defined. Preferred examples of aryl-Ci.7- 
15 alkyI groups are 3-phenylprop^, phenethyl, benzyl and benzyl substituted in the 
phenyl ring wffli hydroxy, Ci.T-alkyl, Ci.7-alkyloxy, or halogen. 



Examples of particularly preferred compounds of General Formula 1 are selected 
from the group consisting of: 



Example 
number 




1 


1 -[2-(4-Benzyl-piperidin-1 -yl)-ethyl]-3-(2,6-dimethyi-pyridin-4-yl)-urea 


2 


1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}-4-phenyl-piperidine-4- 
carboxyiic acid benzyl-methyl-amide 


3 


AH1-{2-[3-(2,6-Dim8thy!-pyridin-4-yl)-ureido]-ethyl}-p!peridIn-4-ylH- 
methoj^-AApropyl-benzenesuifonamide 


4 


/S/-(1-{2-[3-<2.6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl)-4-fluorx}- 

AA^ropyl-benzenesuHbnamide 


5 


1-(2,6-Dimethyl-pyridin-4-yl)-3-[2-(3,3-diphenyl-pyrrolidin-1-yl)-ethyll-urea 


6 


1 -[2-(4-Benzyl-4-hydroxy-piperidin-1 -yl)-ethyl]-3-(2.6-dimethyi-pyridin-4-yl)- 
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urea 


15 


A/"-(142-[3"(2,o-Dimetnyl-pynain-4-yl)-ureia 

4-methoxy-benzenesulfonam!de 


16 


A/-\1-^2-[3-(2,D-Dimetnyl-pyndin-4-yl)-ureia 

4-fluoro-benzenesulfonamide 


17 


1-(2-{3-[2-MetnyI-6-((fc)-styryl)-pynain^ 

piperidine-4-carboxylic acid benzyl-methyl-amide 


22 


A/-Etnyi-4-methoxy-N-( 1 42-[3-{2-metnyl-6-ph 

ethyl}-piperidin-4-yl)-benzenesulfonamlde 


23 


1-{2-[3-(2-Methyl-^-propyl-pyridin-4-yl)-ureido]-ethyl^^ 
carboxylic acid benzyl-methyl-amlde 


24 


1 -[2-(4-Benzyl-piperidin-1 -yl)-ethyI]-3-(2-methyl-6-propyl-pyridin-4-yl)-urea 


25 


N-Ethyl-4-methoxy-A/-<H2-[3-(2-methyl-6-propyl-pyridin-4-yl)-ureW 
ethyl}-piperidin-4-yl)-benzenesulfonamide 


26 


1-[2-(4-Benzyl-piperidin-1-yI)-ethyl]-3-(2-ethyI-6-methyl-pyridin-4-yl>^ 


27 


W-Ethyi-A/-^1 -{2-[3-{2-etnyl-^-metnyl^^ 

yl)-4-methoxy-benzenesulfonamide 


28 


1-{2-[3-(2-Ethyl-6-methyI-pyridin-4-yl)-ureido]-ethyl}-4-phenyl-piperidin 
carboxylic acid benzyl-metfiyl-amide 


35 


1 -[2-(4-Benzyl-4-hydroxy-pipendin-1 -yl)-^tnyi]-3-{2-pnenetnyl-pyndin-4-yl)- 

urea 


36 


1 -[2-(4-Benzyl-4-nydroxy-pipenain-1 -yl)-etnyl]-3-{2-[2-^4-lluoro-pnenyi)- 

ethyl]-pyrldln-4-yl}-urea 


37 


1-^2-[3-{2"Metliyl-6-pnenethyl-pynain-4-yl)-ureidoj 

piperidine-4-carboxylic acid benzyl-metliyl-amide 


7 


2-(4-cnioro-pnenyl )-A/-( 1 --iii-[o-(^ , b-d iiTietn 

piperidin-4-yl)-A/-ethyl-acetamide 


8 


KlJT^tr^r^txrtxrwiX^MJt ^JiOJi*k^(0 Himof h\/l.r)\/rirf in->^«.\#n»i ireirlr^l-of h\/l\. 
/V"wycioprupyi-/v*^ i-\iC"Lo~^^,o~uiiiieuiyi-|jyi luii i"H-yiy"Ui tsiuuj-ou lyi/" 

piperidin-4-yl)-4-fluorobenzenesulfonamlde 


11 


1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}-4-plienyi-piperidine^ 
carboxylic acid benzyl-(2-hydroxy-etIiyl)-amide 
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12 


i-^^-lo-(^-cinyi-D-meinyi-pynain-4-yi)^ 

carboxyllc acid benzyI-(2-hydroxy-ethyl>-amicle 


30 


A/.Ethyl-A/KH2-[3K2-ethyl-6-methyl-pyridin-4-yl)-ureido]^^^ 
yl)-4-fluoro-benzenesulfonamlde 


31 


1-[2-(4-Benzyl-piperid!n-1-yl)-ethyl]-3^2,6<lie*^^ 


33 


/v-(j-^2-[o-(z,D-Pietnyi"pynain'-4-yl)-ureia 

methoxy-benzenesulfonamide 


34 


A^(1-^2-[3-{2,6-Dietnyi-pynam-4-yl)-ureido]-et 

fluoro-benzenesulfonamide 


41 


W-<1-{2-[3-(2-Etnyi-6-memyi-pyndin-4-ylh^ 

fluoro-A/-propyl-benzenesulfonamide 


42 


4-Bromo-/v-etnyI-A/-( 1 -^2-[3-<2-ethyl-^-methyl-pyndin-4-yl)~ureido]-etn 
piperidin-4-yI)-benzenesulfonamlde 


43 


A/-(1-^243-(2-Ethyi-6-metnyl-pyndin-4-yl)-ure 

methoxy-A/-propyl-benzenesulfonamide 


49 


N-(1-{2-[3-(2,o-Dimetnyl-^5yndin-4-yl)-ureido]^ 

methoxy-A/-methyl-benzenesulfonamide 


60 


Af-( 1 -^2-[3-<2,o-Dimethyl-pyndin'-4-yl)-ureido]-ethyl^^ 
A^methyl-benzenesulfonamide 


61 


Af-{4-[(1--{243-(2,6-Dimethyl-pyndin-4-yl)-ureido] 

methyl-sulfamoyll-phenyl}-acetamide 


62 


/v-(l^^2-[3-(2,D-Dimetnyi-pyndin-4-yl)-ure^ 

fsopropoxy-A/-methyi-benzenesulfonamide 


63 


Af-( 1 -{243-(2,D-Dimetnyl-pynain-4-yl)-ureido]-etnyl)- 
dimethyl-benzenesulfonamide 


67 


4-onioro-iv-\i "i^z-io-^/ ,0-0 inietnyi-pyrid 1^ 

A/-methyl-benzenesulfonamide 


70 


^ 4-nirhlnrn-AiL/ 1 «/0-r'^-/^ R-Hiin^fh\/l.nvriHin-A-vlV>i iraiHnl-^f h\/l\-ninArirlin^ 
wifi-zioi iii.li u 1 1 ~^iC*[o-^^,\j"uiiiit3u iyi*f.iyi iuiii^t^yiy^uieiuwj"Cuiyij"pipciiain'* 

4-yl)-A/-methyl-benzenesulfonamide 


71 


A/-<1-{2-[3-(2,6-DimethyI-pyridin-4-yl)-ureido]-ethyl^piperi 
methyl-4-tnfluoromethyl-benzenesuifonamide 
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74 


o-onioro-iniopnene~iL-5uiTonic aciu (i-\_^-io-(^,D-QifTietnyi-pynain-4-yi)- 
ureido]-ethyI}-piperidin-4-yl)-methyl-amlde 


75 


z,o-uicnioro-iniopnene-o-suiTonic acid (i -^^z-io-^2,D-aiiTietnyi-pyndin-4-yi}- 
ureidoHthyl}-piperidin-4-yI)-methyl-a.mide 


76 


/v--^T-tii:-lo-\it,o-uimetnyi-pynain-4-yi^ 

benzenesulfonamide 


77 


/v-^ 1 -\^-io"Vii,o-uimeinyhpynain-4-yi j-ureidoj^^ 

3-fluoro-ben2enesulfonamide 


78 


/v-( 1 -t^-lo-ViC, D-ujmetnyi-pyna 1 n-^yi)-ure 

2-fluoro-benzenesulfonamide 


79 


/v-( i-t^-[o-i^,D-uimetnyi-pynain-4-yi)-urei^ 

2,4-difluoro-benzenesulfonamide 


80 


/v-( 1 -t^-Lo-^^>o-uimetnyi-pynain-^yi)-ureiaoj-etnyl} 

3,4-difiuoro-benzenesulfonamide 


81 


/v-^i-v^-lo-^^,o-uimeinyi-pynain-4-yi)^^ 

2,6-difluoro-benzenesulfonamlde 


82 


diethyl-benzenesulfonamide 


83 


/v-(i-|iC-lo-(id:,t3-uimeinyi-pynain-4^ 

4-isopropoxy-benzenesulfonamid6 


84 


/v-(i-\^z-[o-(z,o-uimetnyi-pynain-4-yi) 

4-methyl-benzenesulfonamide 


85 


/v-^ A -i^-[o-^iC,o-uirneinyi-pynain-4-yi j-ureiQoj-^ |-pipenain-4-yi)-Af-etnyl- 
3-methyl-benzenesulfonamide 


86 


Af-^i-tz-io-^ZjO-uimeinyi-pynain'^^ 

2-methyl-benzenesulfonamide 


87 


/v-^ i"\^-lo-^jd:,D-LJirneLnyi-pynuin-*Hyi^ur^ 

4-methoxy-2,3,6-trimethyl-benzenesulfonamide 


88 


4-Chloro-A/-<H2-[3-(2,6<limethyl-pyridin-4-yl)-ureW 

A/-^thyl-benzenesuIfonamide 


89 


3-Chloro-W-<H2-I3-(2,6Klimethyl-pyridin-4-yl)-ure^^ 



wo 2005/030209 



PCT/EP2004/010559 



22 





A/-ethyi-benzenesulfonamide 


90 


2-Chloro-N-(142-[3-<2,6-dimethyl-pyndin-4-yl)-ureido]-ethyl}^^ 

A/-ethyl-benzenesulfonamide 


91 


3ADichloro-AK1--{2-[3-(2,6-KjimethyI-pyndin--4-yl)-ureido]*^^ 
4-yi)-A/-ethyl-benzenesuifonamide 


92 


A^1-{2-[3-(2,6-Dimethyl-pyndin-4-yl)-ureido]-ethyl}-pipend 
4-trifluoromethyl-benzenesuifonamide 


93 


A/-(1-^2«[3-{2,6-Dimethy!-pyndin-4-yI)-ureido]-ethyl}-p!pend!n-4-y!)-W 
3-trifIuoromethyl-ben2enesulfonamide 


94 


W-(1-^2-[3-(2,6-Dimethyl-pyndin-4-yO-ureidol-ethyl>-pipendin-4-yl>^ 
2-trifluoromethyl-benzenesulfonamid6 


95 


Thiophene-2-sulfonic acid (1-{2-[3-(2,6-dimethyl-pyndin-4-yl)-ureido]-ethyl}- 

piperidin-4-yl)-ethyl-amide 


96 


5-ChIoro-thiophene-2-sulfonic acid (1-{2-[3-(2,6-dimethyl-pyndin-4-yl)- 
ureidol-ethyl}-piperidin-4-yl)-ethy!-amide 


97 


2,5-Dichloro-thiophene-3-sulfonic acid (1 -{2-[3-{2,6-dimethyl-pyndin-4-yl)- 

ureido]-ethyl}-piperidin-4-yI)-ethyl-amide 


98 


A/-(1-{2-[3-(2,6-Dimethyl-pyndin-4-yl)-ureido]-ethyl}-pipendin-4- 
2,5-dimethoxy-benzenesulfonamide 


99 


5"Bromo-A/-<142-[3-(2,6-<limethyl-pyridln-4-yl)-ureido]-ethy^ 
A/-ethyl-2-methoxy-benzenesulfonamide 


100 


W-(1-{2-[3-(2,6-Dimethyl-pyndin-4-yl)-ureido]-ethyl}-pipendin-4-yI)-W^ 
2-methoxy-4-methyl-benzenesulfonamide 


101 


A/-(1^2-[3-(2,6-Dimethyl-pyndin-4-yl)-ureido]-ethyl}-pipendin-4-yl)^^ 
3,4-dimethoxy-benzenesutfonamtde 


102 


A/-( 1 -{2-[3-^2,6-Dimethyl-pyndin-4-yi)-ureidoj-etnyl}-pipendin-4^^ 
3-methoxy-benzenesulfonamide 


103 


Af-oyciopropyi-/v-v t "t^-L^l-^>'^"^i»T*®U'y*"Py'iQ^i^"^^ ^-ureiuoj-einyi/- 
piperidin-4-yl)-benzenesulfonamide 


104 


A/-Cyclopropy1-AK 1 "{2-[3-(2,6-dlmethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-3-fluoro-benzenesulfonamide 



wo 2005/030209 PCT/EP2004/010559 

23 



106 


/v-Lryciopropyi-Af-( i -{z-[o-(-^,b-ainnetnyi-pynain-4-yi j-ureiaoj-Gtnyi/- 
piperidin-4-yl)-2,4-difluoro-benzenesulfonamlde 


108 


Af-uyciopropyi-Af--( 1 -{z-io-^^jDKjiiTietnyi-pynu 

plpericlin-4-yl>-2,6-difluoro-benzenesulfonamide 


109 


A^cyclopropyi-/v-\l-{2-[3-^2,6<iimetnyi-pynain 

piperidin-4-yl)-4-ethyl-benzenesulfonamide 


111 


Ar-Cyciopropyl-Af-^ 1 •-{2-[o-(2,D<iiiTietnyi-pyridin-4-yi}-ureiaoj-etnyi^ 
piperidln-4-yl)-4-isopropoxy-benzenesuIfonamlde 


112 


Af-Cyclopropyl-A/-(1-{2-[3-{2,6-dimetnyl-pynain-^ 

piperidin-4-yl)-4-methyl-benzenesulfonamlde 


113 


/v-Cyclopropyi-A(-(j -{2-[o-(2,o-aimeinyi-pynciin-4-yi ;-ureiaoj-etnyi/- 
piperidin-4-yl)-3-methyl-benzenesulfonamide 


115 


4-Cnioro-/v-cyclopropyi-A/-( i -^,2-[o-(2,o<iimetnyi-pynain-4-yi|-ureraoj-einy^ 
piperidin-4-yl>-benzenesulfonamide 


116 


3-Cnioro-N-cyclopropyh/v-^l-{2-[3-(2,o-dimetnyi-^ 

piperidin-4-yl)-benzenesulfonamide 


117 


2-Cnioro-Ar-<jyc!opropyi-Af-^ 1 -^^•[o-v^,o-<iiiTiem 

piperidin-4-yl)-benzenesulfonamide 


118 


3,4-DicnIoro-ArK5yclopropyl-A/-^1-{2-[o-(2,o<^ 

ethyl}-piperidin-4-yl)-benzenesulfonamide 


119 


Af-Cyclopropyl-A/-^ 1 -{2-la-(2,o<i imetnyi-pynain- 

piperidin-4-yl)-4-trifluoromethyl-benzenesulfonamide 


120 


/V-cyciopropyi-/v-l 1 ^2-ia-(2,b"<iiiTietnyi^^ /-ureiaoj-etnyi/- 
piperidin-4-yl)-3-trifluoromethyI-benzenesulfonamide 


123 


5-cnioro-tniopnene-2--suiTonic acia cyciopropyi-^ i -tid-io-^z,D<iiiTieinyi- 
pyridln-4-yl)-ureidol-ethyl}-piperidin-4-yl>-amide 


124 


^,o-uicnioro-tniopnene-o-suiTonic acia cyciopropyi-^ i-\z-io-^^,o-aimeinyi- 
pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl)-amide 


125 


A/-CycIopropyl-A/-(1-{2-[3-(2,6<limethyl-pyridjn-4-yl)-ureido]-^^ 
piperidin-4-yl)-4-methoxy-benzenesulfonannide 


126 


W-Cyclopropyl-W-<1-{2-[3-(2,6-dlmethyl-pyridin-4-yl)-ureid^^^ 
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piperidin-4-yl)-3-methoxy-benzenesulfonamide 


127 


A/-CycIopropyl-A/-(H2-[3-(2,6<limethyl-pyridin-4-yl)-ureW 
piperidin-4-yl)-2,5-dimethoxy-benzenesulfonamide 


128 


A/-Cyclopropyl-A/-(H2-[3-(2,6<limethyl-pyridin-4-yl)- 

piperidin-4-yl)-2-methoxy-4-methyl-benzenesulfonamide 


129 


A/-Ethyl-A/-<142-[3-<2-ethyl-6-methyl-pyridin-4-yl)-ureidol-et^ 
yI)-2-methoxy-4-methyl-benzenesulfonamide 


130 


A/-Ethyl-A(-< 1 -{2-I3-(2-ethy!-6-methyl-pyridin-4-yI)-ureido]-ethy^ 
yl)-3.4-dimethoxy-benzenesulfonamide 


131 


Af-Ethyl-Af-(142-[3-(2-^thyl-^-methyl-pyridin-4-yl)-ure^^ 
yl>-3-methoxy-benzenesulfonamide 


135 


1-(4-Chloro-ph6nyl)-cyclopropanecarboxylic acid (1-{2-[3-(2,6-dimethyl- 
pyridin-4-yl)-ureldo]-ethyl}-piperidin-4-yl)-methyl-amide 


144 


2-(4-Chloro-phenyl)-A/-^thyl-A/-<H2-[3-(2-ethyl-6-methyl-pyridin^^ 
ureido]-ethyl}-piperidin-4-yl)-isobutyramide 


146 


2-(3,4-Dichloro-phenyl)-A/-<H2-[3-(2,6-dimethyl-pyridln-4-^ 
piperidm-4-yi)-Af-ethyi-acetamide 


148 


2-<4-Chloro-phenyl)-A/-<H2-[3-(2,6HJimethyl-pyrldln^ 
plperidin-4-yl)-A/-ethyl-lsobutyramide 


150 


1-(4-Chloro-phenyl>-cyclopropanecarboxylic acid (1-{2-I3-(2,6-dimethyl- 
pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl>-ethyl-amide 


163 


1-Phenyl-cyclopropanecarboxylic acid etliyl-(1-{2-[3-(2-ethyl-6-methyl- 

pyridin-4-yl)-ureido]-ethyi}-piperidin-4-yl)-amide 


164 


1-(4-Cliloro-phenyl)-cyclopropanecarboxylic acid ethyl-(1-{2-[3-(2-ethyl-6- 
metlriyi-pyridin-4-yi)-ureido]-etlriyl}-piperidin-4-yl)-am 


167 


2-<4-Chloro-plienyl)-N-^tliy!-A/-<1-{2-[3-(2-^thyl-6-methyl-pyri^ 
ureido]-ethyl}-piperidin-4-yl)-acetamide 


168 


2-{4-Cliloro-prienyl)-A/-cyclopropyl-A/-{ 1 -{2-[3-{2,6-dimetnyl-pyndin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-isobutyramide 


170 


2K4-Chloro-phenyl)-A/-cyclopropyi-AH1-{2-[3-(2,6<Jlmethyl-pyridln-^ 
ureido]-ethyl}-piperidin-4-yl)-acetamide 
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171 


1-(4-Chloro-pnenyl)-cyclopropanecarboxyIic acid cycIopropyl-(1-{2-[3"(2,6- 
dimethyl-pyridin-4-yl)-ureldo]-ethyl}-piperidin--4-yl)-am 


172 


i-rTienyi-cyciopropanecarDoxyiic acid cyclopropyi-( i -{2-[o-(2,D-anTi6tnyi- 

pyridln-4-yl)-ureido]-ethyI}-piperidin-4-yl)-amide 


173 


A/-(H2-[3-<2,6-DlmethyI"pyridirv4-yl>-uretdo]-eft^ 

2-methoxy-benzenesulfonamide 



Examples of particularly preferred compounds of General Formula 1 are selected 
from the group consisting of: 



Example 
number 




9 


A/-CycIopropyl-A/-<1-{2-[3-{2,6Hiimethyl-pyridin-4-yl)-ureido]-etliyl}- 
piperidin-4-yl)-2-(4-methoxy-phenyl)-acetamide 


13 


4-Ethyl-1-{2-[3-(2-«thyl-6-methyl-pyridin-4-yl)-ureido]-ethyl}-piperidine^ 
carboxylic acid ben2yl-(2-hydroxy-ethyl)-amide 


29 


1 -[2-(4-Benzyl-4-hydroxy-plperidln-1 -yl>-ettiyl]-3-(2-ethyl-6-methyl-pyridin- 

4-yl)-urea 


32 


1-[2-<4-Benzyl-4-hydroxy-piperidin-1-yi)-ethyll-3-(2,6-diethyl-pyridin-4- 

urea 


48 


A/-(H243-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyI^plperidin-4-^^ 
methyl-benzenesulfonamide 


50 


AK1-{2-[3K2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl)-^ 
methoxy-A/-methyl-benzenesutfonamide 


52 


A/-(H2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-etliyl}-piperidin-^ 
dimethoxy-Af-methyl-benzenesulfonamide 


53 


A/-(H2-[3-(2,5-Dimethyl-pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl 
methoxy-4,A/-dimethyl-benzenesulfonamide 


54 


A/-(1-{2-[3-(2,6-Dimethyl-pyridln-4-yl)-ureido]-ethyl^piperidin-4-yl 

A/-metfiyl-benzenesulfonamide 


55 


A/-(H2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl)^^^ 
A/-methyl-benzenesulfonamide 
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56 


A/-(1-{2-[3-(2.6-Dimethyl-pyridin-4-yl)-ureido]-«thyl}-pip 

A/-methyl-benzenesulfonamlde 


57 


A^(H2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-«thylhpiperidi^ 
difluoro-N-methyi-benzenesulfonamide 


58 


WKH2-[3-(2,6-Dlmethyl-pyridin-4-irtVureido]-eth^^ 

difluoro-A/-methyl-benzenesulfonamide 


69 


A/-(1--{243-(2,6-Dimethyl-pyridin-4-yl)-ureido]--ethyl}-piperidi^ 
difluoro-A/-methyl-benzenesulfonamide 


64 


N-<H2-I3-(2,6-DimethyI-pyridin-4-yl)-ureido]-ethyl^piperidin-4^^^ 

dimethyl-benzenesulfonamide 


65 


AKH2-[3-(2,6-Dimethyl-pyridin--4-yl)-ureldo]-ethyl}-piperi^ 
dimethyl-benzenesulfonamide 


66 


A/-(H2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureidol-ethyl}-piperidin-4-yl)^^ 
methoxy-2,3,6,A/-tetramethyl-benzenesulfonamide 


68 


3-ChlorO"A/-(1-{2-[3-(2,6Klimethyl-pyridin-4-yl)-ureido]-ethyl^^ 

A/-methyl-benzenesulfonamlde 


63 


2-Chioro-AKM2-[3-(2,6-dimetliyl-pyridln-4-yl)-ureido]-etiiyl}-piperi^ 

A/-metliyi-benzenesulfonamide 


72 


W-(H2-[3-<2,6-Dlmethyl-pyridin-4-yl)-ureido]-ethyl}-piperidi 
metfiyl-3-trifluoromethyl'benzenesulfonamide 


73 


Thiophene-2-sulfonic acid (1-{2-[3-<2,6'dimethyl-pyridin-4-yl)-ureido]-etliyl}- 

piperidln-4-yl)-metliyl-amide 


105 


A/-Cyciopropyl-A/-(1-{2-[3-(2,6-dimethyl-pyridin-4-yl)-ureido]-etliyl^ 
piperidin-4-yl)-2-fluoro-benzenesuifonamide 


107 


A/-Cyclopropyl-N-( 1 -^2-[3-(2,6-dlmethyl-pyridin-4-yl)-ureidol-ethyl}- 
piperidin-4-yl)-3,4-dlfIuoro-benzenesulfonamide 


114 


A/-Cyclopropyl-A/-(1-{2-[3-(2,6-dimethyl-pyridin-4-yl)-ureido]-^th^^ 
piperidin-4-yl)-2-metliyl-benzenesulfonamlde 


121 


A/-Cyciopropyl-AKW2-[3-{2,6-dimethyl-pyridin-4-yi)-ureido]-etlnyl}- 
piperidin-4-yl)-2-trifluoromet]iyl-benzenesuifonamide 


122 


Thiopliene-2-sulfonic acid cyclopropyl-(1-{2-[3-(2,6-dlmethyl-pyridin-4-yl)- 
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ureido]-ethyl}-piperidin-4-yl)-amide 


132 


z-\^o,H^ijicnioro*pnenyi y-zv-^ i -\z-|^o-(z,D-<iimeuiyi-pynain-4-yi^ 
piperidin-4-yl)-A/-methyl-acetamide 


134 


j-r'nenyi-cyciopropanecarDoxyiic acia v i-i,4^-io-(^,D-aiiTieinyi-pynain-4-yi}-' 
ureIdo]-^thyl}-piperidin-4-'yl)--rnethyl-amlde 


136 


'i.^z|^iyiQ'[PQxy-pn6nyi/-cyciopropanecarDoxyiic acio ^ i-t4c-|o-\4t,o-ainfi6inyi- 
pyridin-4-yl)-ureido]-ethyl}-piperidin-4-^)-methyl-amide 


138 


piperidin-4-yl)-A/-methirt-acetamJde 


139 


iv-^i -\z-[a-^^,o-Dimetnyi-pyna!n-4-yi )-ureiaoj-etny!}-pipenain-4^yi)-ii-(4- 
fluoro~phenyl)-A/-methyl-acetamide 


140 


N-\ I "^^-[o-(2,D-uinri6tnyi-pyna in-4-yi j-ureiooj-^ )-pipenciin-4-yi)-Af- 
methyl-2-phenyl-acetamide 


142 


^-(o-unioro-pnenyi)-Af-( 1 -^^^^l^fO^iirnet^ 

piperidln-4-yl)-A/-methyl-acetamide 


145 


iC-(^-Lrnioro-pnenyi}-A(-( i •-(/i-[o-(^,o-<jirTietnyi-pyriain-"4-yi )-ureiaoj-etnyi|- 
piperldln-4-yl)-A/-ethyl-acetamide 


147 


2-(2-methoxy-phenyl>-acetamide 


149 


1 -Pnonyi-cyciopropanecarDox^ic acid p-|,z-[o-^z,D"a!nieinyi-pyndin-4-yi)- 
ureido]-ethyl}-piperidin-4-yI)-ethyl-amide 


151 


i-^4-M©tnoxy-pnenyi^-cyciopropanecarDoxyiic acio ( ^'-|-^-[o-(^,o-alrnelnyl- 
pyridin-4-yl)-u^eldo]-ethyl}-piperidin-4-yl)-ethyl-amide 


152 


Af iASO ro /O ft r^imAl-l-ii#l rM/riHIn /L.%/I\_i irAiHn1-^fK%/l'L.r\ir\Arirlin A \A\-KI^a\V%\A 

/v-( 1 , D-uimeinyi-pyna in-*^ 

2-phenyl-acetamide 


153 


/v-^ I -\-i(L-|_o-^z,o-uiiTi©inyi-pynain'"^ y-ureiaoj-^inyi/-pipenain-*Hyi/-/V'^ 
2-^4-methoxy-phenyl)-acetamide 


154 


A/-^ 1 ^P-f^-/ P R«r^im Athvl-nvririin-il^vn-i irpidnl'-^thx/il-nin^rirf In-A-vl V-AZ-pthx/U 

4-methoxy-benzamide 


155 


A/-(1-{2-[3-(2,6-Dlmethyl-pyridin-4-yl)-urejdo]-ethyl^^^^ 

3,4-dimethoxy-benzamide 
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156 


N'{ 1 -t-c-io-(^,b-uimetnyi"pynain-4-yi)-ureid 

4-fluoro-benzamlde 


157 


Af-^i-l^-lo-(^,D-uimetnyi-pyndin-4-yi)-ureiGO 

2-{3-Tnethoxy-phenyl)-acetamicle 


158 


2-(o,4-uimetnoxy-pnenyl)-AK1-{2-[o-(2,D-d!mem 

ethyl}-piperidin-4-yl)-A/-ethyl-acetamide 


160 


A/-(l-{2-[3-(2,D-Dimetnyl-pyriain-4-yl)-ureia^^ 

2-thiophen-2-yi-acetamlde 


161 


A/-(142-[3-(2,6-Dimetnyl-pyndin-4-yi)-ureiaoj-em 

2-(4-fluoro-phenyl)-acetamlde 


162 


/v-^l42-[3-{2,6-Dimetnyl-pyndin-4-yl)-urera 

benzamide 


165 


1-(4-Metnoxy-pnenyl)-cyclopropanecarDoxylic acid ethyl-(1-{2-[3-{2-ethyl- 
6-methyl-pyridin-4-yl>-ureldo]-ethyl}-piperidin-4-yl)-amide 


166 


iv-fciny 1 -|2-io-^2-^inyi-o-rnetnyi- py na in-4-yi )-ureiaoj-einyi)-pip8riain-4- 

yl>-2-phenyl-acetamide 


m w w 


1-(4-Methoxy-phenyl)-cyclopropanecarboxylic acid cyclopropyl-(1-{2-[3- 
(2,6<limethyl-pyridin-4-yl)-ureido]-^thyl}-piperidin-4^^^ 



Because of their ability to inhibit the actions of urotensin II, the described 
compounds can be used for treatment of diseases which are associated with an 
increase in vasoconstriction, proliferation or other disease states associated with 
the actions of urotensin IL Examples of such diseases are hypertension, 
5 atherosclerosis, angina or myocardial ischemia, congestive heart failure, cardiac 
insufficiency, cardiac arrhythmias, renal ischemia, chronic l<idney disease, renal 
failure, stroke, cerebral vasospasm, cerebral ischemia, dementia, migraine, 
subarachnoidal hemorrhage, diabetes, diabetic arteriopathy, diabetic nephropathy, 
connective tissue diseases, cirrhosis, chronic obstructive pulmonary disease, high- 
10 altitude pulmonary edema, Raynaud's syndrome, portal hypertension, thyroid 
dysfunction, pulmonary edema, pulmonary hypertension, or pulmonary fibrosis. 
They can also be used for prevention of restenosis after balloon or stent 
angioplasty, for the treatment of cancer, prostatic hypertrophy, erectile 
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dys^nction, hearing loss, amaurosis, chronic bronchitis, asthma, gram negative 
septicemia, shock, sickle ceil anemia, sickle cell acute chest syndrome, 
glomemlonephritis, renal colic, glaucoma, therapy and prophylaxis of diabetic 
complications, complications of vascular or cardiac surgery or after organ 
5 transplantation, complications of cyclosporin treatment, pain, addiction, 
schizophrenia, Alzheimer's disease, anxiety, obsessive-compulsive behavior, 
epileptic seizures, stress, depression, dementias, neuromuscular disorders, 
neurodegenerative diseases, as well as other diseases related to a dysregulation 
of urotensin II or urotensin II receptors. 

10 These compositions may be administered in enteral or oral form e.g. as tablets, 
dragees, gelatine capsules, emulsions, solutions or suspensions, in nasal form like 
sprays and aerosols, or rectally in form of suppositories. These compounds may 
also be administered in intramuscular, parenteral or intravenous form, e.g. in form 
of injectable solutions. 

15 These pharmaceutical compositions may contain the compounds of formula 1 as 
well as their pharmaceutically acceptable salts In combination with inorganic 
and/or organic excipients, which are usual in the pharmaceutical industry, like 
lactose, maize or derivatives thereof, talcum, stearic acid or salts of these 
materials. 

20 For gelatine capsules vegetable oils, waxes, fats, liquid or half-liquid polyols etc. 
may be used. For the preparation of solutions and sirups e.g. water, polyols, 
saccharose, glucose etc. are used. Injectables are prepared by using e.g. water, 
polyols, alcohols, glycerin, vegetable oils, lecithin, liposomes etc. Suppositories 
are prepared by using natural or hydrogenated oils, waxes, fatty acids (fats ), liquid 

25 or half-liquid polyols etc. 

The compositions may contain in addition preservatives, stabilisation improving 
substances, viscosity improving or regulating substances, solubility improving 
substances, sweeteners, dyes, taste improving compounds, salts to change the 
osmotic pressure, buffer, anti-oxidants etc. 

30 The compounds of General Fomriula 1 may also be used in combination with one 
or more other therapeutically useful substances e.g. a- and p-blockers like 
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phentolamine, phenoxybenzamine, atenolol, propranolol, timolol, metoprolol, 
carteolol, carvedilol, etc.; with vasodilators like hydralazine, minoxidil, diazoxide, 
flosequinan, etc.; with calcium-antagonists like diltiazem, nicardipine, nimodipine, 
verapamil, nifedipine, etc.; with angiotensin converting enzyme-inhibitors like 

5 cilazapril, captopril, enalapril, lisinoprll etc.; with potassium channel activators like 
pinacldil, chromakalim, etc.; with angiotensin receptor antagonists like losartan, 
valsartan, candesartan, Irbesartan, eprosartan, teimisartan, and tasosartan, etc.; 
with diuretics like hydrochlorothiazide, chlorothiazide, acetolamide, bumetanide. 
furosemide, metolazone, chiortalidone, etc.; with sympatholytics like methyldopa, 

10 clonidine, guanabenz, reserpine, etc.; with endothelin receptor antagonists like 
bosentan, tezosentan, darusentan, atrasentan, enrasentan, or sitaxsentan, etc.; 
with anti-hyperiipidemic agents like lovastatin, pravistatin, fluvastatin, atorvastatin, 
cerivastatin, simvastatin, etc.; and other therapeutics which serve to treat high 
blood pressure, vascular disease or other disorders listed above. 

15 The dosage may vary within wide limits but should be adapted to the specific 
situation, in general the dosage given daily in oral form should be between about 
3 mg and about 3 g, preferably between about 5 mg and about 1 g, especially 
preferred between 10 mg and 300 mg, per adult with a body weight of about 70 kg. 
The dosage should be administered preferably in 1 to 3 doses of equal weight per 

20 day. As usual children should receive lower doses which are adapted to body 
weight and age. 

GENERAL PREPARATION OF COMPOUNDS OF THE INVENTION 

Compounds of the General Formula 1 can be prepared using methods generally 
known in the art, according to the general sequence of reactions outlined below. 
25 For simplicity and clarity reasons sometimes only a few of the possible synthetic 
routes that lead to compounds of General Formula 1 are described. 

For the synthesis of compounds of General Formula 1 general synthetic routes 
illustrated in schemes A through G can be employed. The generic groups Py, R\ 
R^, R^, R^ R^, R^, R^, R®, X, Y, Z, n, and m employed In schemes A through G 
30 have the definitions given in General Formula 1 above. Other abbreviations used 
are defined in the experimental section. Some instances of the generic groups X 
and Z might be incompatible with the assembly illustrated in schemes A through G 
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and so will require the use of protecting groups (PG). The use of protecting groups 
is well known in the art (see for example "Protective Groups in Organic Synthesis", 
T.W. Greene, P.G.M. Wuts, Wiley-lnterscience, 1999). For the purposes of this 
discussion, it will be assumed that such protecting groups as are necessary are in 
5 place. 

Preparation of compounds of General Formula 1 , These compounds are prepared 
according to scheme A. 

Achlral, racemic or enantiomerically pure amines of general structure I in scheme 

A are reacted v^th isocyanates of general structure II to provide compounds of 
10 General Formula 1. Alternatively, amines of general structure i are reacted with 

ureas of general structure III to provide compounds of General Formula 1. 

Alternatively, amines of general structure I are reacted with pentafluorophenyl- 

carbamates of general structure IV to provide compounds of General Formula 1 . 

The preparation of isocyanates of general structure II, of ureas of general structure 
15 III and of pentafluorophenyl-carbamates of general structure IV is described in 

scheme E below. The preparation of amines of general structure I is described in 

scheme G below. 
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General Formula 1 



Preparation of compounds of General Formula 1 \A^erein Y is -(CH9)mC(R^)(R^)- . 
Compounds of General Formula 1 wherein Y is -(CH2)mC(R®)(R'^>- are prepared 
5 according to scheme B. 

Achiral, racemic or optically active 4-substituted-piperidines and 3-substituted- 
pyrrolldines of general structure V in scheme B are either commercially available 
or prepared by methods well known in the art. Ureido acetic- and propionic acid 
derivatives of general structure VI in scheme B are prepared according to scheme 

10 F below. W-Acylation of piperidines and pyrrolidines of general structure V with 
ureido acetic- and propionic acid derivatives of general structure VI is 
accomplished in a polar solvent such as DMF in the presence of a small 
stoichiometric excess of a coupling reagent such as a EDO to provide amides of 
general stmcture VII. Selective reduction of the amide carbonyl group with a 

15 reagent such as LiAIH4 in a aprotic solvent such as THF provides the target 
compounds of General Formula 1 wherein Y is -(CH2)mC(R®)(R^)-. 
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Scheme B 




o 

General Formula 1 



>whereln Y = -(CH2)m-C(R®)(R^)- 

Compounds of General Formula 1 wherein and are H . These compounds 
are alternatively prepared according to the method illustrated in scheme C. 

5 Scheme C 

z 

o 

General Formula 1 

wherein R® and R^ = H 

Achlral, racemic or optically active 4-substltuted-piperidines and 3-substituted- 
pynnolidines of general structure V In scheme C are either commercially available 
or prepared by methods well known In the art. HaloalkyI ureas of general structure 
10 VIII in scheme C are prepared according to scheme E below. A/-Aikylation of 
piperidines and pyrrolidines of general structure V with haloalkyl ureas of general 
structure VIII is accomplished In a polar solvent such as tetrahydrofuran in the 
presence of a sub-stoichiometric amount of an iodide salt such as Nal and a small 
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stoichiometric excess of acid scavenger such as NaHCOs to provide the target 
compounds of General Formula 1. 

Compounds of General Fomiula 1 wherein X represents R^-SOoNR^-. R^-CONR^-, 
arvl-R^-CONR^- or R^-NR^CONR^>- and Z. R^ and R^ represent H . These 
5 compounds are alternatively prepared according to the method illustrated in 
scheme D. 

Achiral, racemic or optically active carbamates of general structure IX in scheme D 
are either commercially available or readily prepared by methods well known in the 
art. HaloaikyI ureas of general structure Vill are prepared according to Scheme E 

10 below. Carbamates of general structure IX are reacted with haioalkyi ureas of 
general structure Vlll In a polar solvent such as tetrahydrofuran in the presence of 
a substoichiometric amount of an iodide salt such as Nal and a small 
stoichiometric excess of an acid scavenger such as NaHCOa, followed by removal 
of the carbamate group under acidic conditions, such as reaction with HCI in 

1 5 dioxane or TFA in CH2CI2. 

The resulting compounds of general structure X in scheme D are converted to 

r»nnnrk/-M inHe r*f tf^An^rpI Prkrnrhi ilo 'i \Ai^r\ari^iry Y r^nrooAnfc C?^-.QO^MR^-. SP'^-.r^OMI?^-, 

WW I I l|^WWtl Wl v./ Wl tWI C(l I will IWAtCt ■ VVIIWIWIII IWI^I WWW! IhW ■ X >^ Vi^^l X 9 ■ ^ XIX 9 

aryl-R^-CONR^- or R^-NR^CONR^- and Z, R^ and R^ represent H. by reaction with 
commercially available or well known sulfonylchlorides, isocyanates, or acid 

20 chlorides. Compounds of General Formula 1 wherein X represents 
R^-NR^CONR^-, R^ represents Ci-7-alkyl or aryl-Ci-y-alkyl, and Z, R® and R^ 
represent H, are prepared by reaction of compounds of general structure X with 
secondary amines that are commercially available or prepared by methods well 
known in the art In the presence of a stoichiometric amount of a coupling reagent 

25 such as carbonyldiimidazole (CDI). 
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Scheme D 



o 

haloTW A^.Py 
« 1- \/mH H ■' 



R2 



HN 



\fn^ 2. dioxane/HCI \ /m H H 



IX 



X 



X 



R^-COCI 



aryl-R^-COCI 



R^-NHR^ 



CD! 



R2 



R^-SOaCi ^S" O 



\ /m H H 



R 



2 



R2 



rV^n 



\ /m H H 




H f 

r^-^'y'^t^ O 

R^^CO O (^'^fV^N-^N-'^ 

\ /m H H 
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Synthetic intermediates used in Schemes A. B, C. and D , Synthetic intemnediates 
containing the group Py, as defined in the General Formula 1 above, are obtained 
by the methods illustrated in Schemes E and F, 

Carboxylic acids of general structure XI in scheme E are commercially available or 
5 are prepared by well knoNAm methods. Reaction with diphenylphosphoryiazide 
provides the acyl azide, which undergoes Curtius rearrangement to provide the 
isocyanates of general structure II, which are used in situ. 4-Aminopyridines of 
general structure XII are commercially available or prepared by methods well 
known in the art (see for example "A Convenient Preparation of 4-Pyridinamine 

10 Derivatives, M. Malinowski, LKaczmarek, J. Prakt. Chem. (1988) 330, 154-158). 
Reaction of 4-aminopyridines of general structure XII with isocyanates of general 
structure II provides ureas of general structure III. Altematively, ureas of general 
structure III are prepared by reaction of 4-aminopyridines of general structure Xll 
and a coupling reagent such as CDI in a aprotic solvent such as THF at reflux. 

15 Altematively, pentafluorophenyl-carbamates of general structure IV are prepared 
by reaction of 4-aminopyridines of general structure Xll and 
di(p6ntafluorophenyl)carbonate in a aprotic solvent such as THF at room 
temperature. Isocyanates of general structure 11, reacted with halopropylamlne 
hydrochloride or haloethylamine hydrochloride In the presence of an acid 

20 scavenger such as DIPEA, provide ureas of general structure VIII. Altematively, 
reaction of 4-aminopyridines of general structure Xll with chloroethylisocyanate or 
chloropropylisocyanate in a polar aprotic solvent such as tetrahydrofuran provides 
the ureas of general structure Vlil. 



wo 2005/030209 



Scheme E 



PCT/EP2004/010559 



CO2H 

Py 
XI 



NH2 

Py 

xn 



NH2 

Py 
xn 



1. DPPA. 2. toluene. lOCC 



CDi 



O 

U 

CaFsO^OCeFs 



N 

Py 

n 



cf 



NH2 

Py 

xn 



H H 

m 




CO2H 

Py 
XI 



NH2 



Py 
X 



1. DPPA. 2. toluene. 100"C 
3. halo^;;;-'^'^ "^ 



halo 



NCO 



haioyWj^Aj^^py 

\ /m H H 



vra 



\ /m H H 



vra 



10 



2- or 3-lsocyanato-carboxyllc acid esters of general structure XIII in scheme F are 
commercially available or prepared by methods well known in the art, Amino acid 
esters of general structure XIV are commercially available or prepared by methods 
well known In the art. Reaction of amines of general structure XII with 2- or 3- 
isocyanato-carboxyllc acid esters of general structure Xill in a polar aprotic solvent 
such as tetrahydrofuran, followed by hydrolysis of the ester in aqueous acid such 
as HCI, provides carboxylic acids of general structure VI. Alternatively, 
isocyanates of general structure 11 and ureas of general structure III react with 
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amino acid esters of general stmcture XIV to provide, after iiydroiysis of the ester 
in aqueous acid such as HCi, carboxylic acids of general structure VI. 

Scheme F 

NH2 

- 1 r6 V A 



xm 



VI 




m 



5 Synthetic intermediates of general structure I are obtained by the methods 
illustrated in Scheme G. 

Achiral, racemic or optically active 4-substituted-piperidines and 3-substituted- 
pyrrolidines of general structure V in scheme G are either commercially available 
or prepared by methods well known in the art. Ketones and aldehydes of general 
10 structure XVI are commercially available or are prepared by methods well-knovyni 
in the art. Reaction of ketones and aldehydes of general structure XVI with 4- 
substituted-piperidines and 3-substituted-pyrrolidines of general structure V in 
presence of a cyanide ion donor such as acetone cyanohydrine provides 
piperidine and pyrrolidine derivatives of general structure XVII. 
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1. LIAiH4 

2. TFA. 
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Alternatively, in case and represent H, compounds of general structure XVII 
are obtained by alkylation of compounds of general structure V with commercially 
available haloacetonitrile or 3-halopropionitrile in presence of a small 
stoichiometric excess of acid scavenger such as DIPEA. Complete reduction of 
the cyano group with a reducing reagent such as LIAIH4 in a polar aprotic solvent 
such as THF provides the intermediate primary amines of general structure I, 
wherein Y is -C(R®)(R^)-CH2-. Partial reduction of the cyano group of compounds 
of general structure XVII with a reducing reagent such as DIBAL-H, followed by 
aqueous hydrolysis provides aldehydes of general structure XIX. Condensation 
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with the nitromethane anion and subsequent reduction, for example by catalytic 
hydrogenation, provides the intermediate primary amines of general structure I, 
wherein Y is -C{R®)(R^)(CH2)2-. HaloalkyI cariDamates of general structure XV in 
Scheme G are commercially available or are prepared by methods well-known in 
5 the art. A/-Alkylation of piperidines and pyrrolidines of general structure V with 
haloalkyi carbamates of general structure XV is accomplished in a polar solvent 
such as THF in the presence of a small stoichiometric excess of acid scavenger 
such as DIPEA to provide compounds of general structure XX. Cleavage of the 
resulting carbamate with methods well l<:nown in the art, for example with TFA In a 

10 solvent such as CH2CI2, provides the intermediate primary amine derivatives of 
general structure I wherein Y is -(CH2)mC(R®)(R^)-. Protected amino acids of 
general structure XVIII are commercially available or are prepared by methods 
well-known in the art. A(-Acylation of piperidines and pynnolidines of general 
structure V with compounds of general structure XVIII is accomplished under well- 

15 known conditions, for example in a polar solvent such as DMF in the presence of a 
small stoichiometric excess of a coupling agent such as a carbodiimide, to provide 
compounds of general structure XXI. Reduction with a reagent such as LiAIH4 and 
deprotection provides intermediate primary amines of general structure I wherein 

Yis-(CH2)mC(R")(R'h. 

20 The foregoing general description of the invention will now be further illustrated 
with a number of non-limiting examples. 

EXAMPLES OF THE INVENTION 

List of Abbreviations: 



AcOH 


acetic acid 


aq. 


aqueous 


g-BBN 


9-borablcyclo[3.3.1]nonane 


BSA 


bovine serum albumin 


cat. 


catalytic 


GDI 


carbonyldiimidazole 


DIBAL-H 


diisobutylaluminiumhydride 
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DIPEA diisopropylethylamine 

DMAP 4-dimethylaminopyridlne 

DMF dimethylformamide 

DMSO dimethylsulfoxide 

5 DPPA diphenylphosphorylazide 

EDC A/-<3<llmethylaminopropyl)-Ar-ethyl-cart)odiimide 

EDTA ethylenediamine tetra-acetic acid 

EtOAc ethyl acetate 

Et20 diethyl ether 

10 FC flash chromatography 

Fe(acac)3 lron(lll)-acetylacetonate 

Hex hexane 

HOBt 1-hydroxybenzotriazoIe 

HPLC high performance liquid chromatography 

15 h-Un human Urotensin il 

HV high vacuum conditions 

LC-MS liquid chromatography-mass spectroscopy 

LiAIH4 lithium aluminum hydride 

MeOH methanol 

20 min minutes 

MHz megahertz 

MPLC medium pressure liquid chromatography 

NaBHAca sodium triacetoxyborohydride 

NMP A/-methylpyrrolidone 

25 NMR nuclear magnetic resonance 

ppm part per million 
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PBS phosphate-buffered saline 

Pd(dppf)Cl2 1 ,1 '-bis{diphenylphosphlno)fenrocene-palIadium(ll)dichloride 

dichloromethane complex 

PG protecting group 

5 rt. room temperature 

sat. saturated 

Si02 silica gel 

TEA triethylamlne 

TFA trifluoroacetic acid 

10 THF tetrahydrofuran 

TLC thin layer chromatography 

tR retention time 



Reactions are routinely performed under an inert atmosphere such as N2 gas in air 
dried glassware. Solvents are used as received from the vendor. Evaporations are 

15 performed In a rotary evaporator at reduced pressure and a water bath 
temperature of 50 ^C. LC-MS characterizations are perfomied on a FInnlgan 
HP1100 platfonm using ESI ionization mode, and positive ion detection with a 
Navigator AQA detector. Analytical liquid chromatographic separations are 
performed on a CI 8 column of 4.6 x 30 mm dimensions and a mobile phase 

20 consisting of a 6 minute gradient of 2 - 95% CH3CN in water containing 0.5% 
fonmic acid at a flow rate of 0.45 mL/min. Retention time (tp) is given in min. TLC Is 
performed on pre-coated silica gel 60 F254 glass-backed plates (Merck). MPLC Is 
performed on a Labomatic platform using either normal phase SlOa-columns and a 
mobile phase consisting of heptane-EtOAc, or reversed phase 018 columns and a 

25 mobile phase consisting of water-MeOH. Preparative HPLC is performed on a 
Varian/Gilson platfonn using a CI 8 column of 21 x 60 mm dimensions and a 
mobile phase consisting of a gradient of 2 - 95% CH3CN in water containing 0.5% 
formic acid. 
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Preparation of Intermediates. Example A, 



The following materials are commercially available. 



Example No 


Example 


A1. 


4^Benzylpiperidine 


A2. 


4-Benzyl-piperidin-4-ol 


A3. 


4-Benzyloxy-piperidine 



A4. Ay*Ethvl-4-methoxv-A^p|perldin«4-vl«benzenesulfonamide, 




5 A4.1 , 4-rEthvl-f4-methoxv-benzenesulfonvlVamlno1-Diperidine-1-carboxvllc acid 
tert-butvi ester, 

A mixture of commercially available 4-oxo-piperidlne-1-carbpxylic acid tert-butyl 
ester (5.58 g, 28 mmol) and ethylamine (2 M in THF, 50 mL, 100 mmol) In THF 
(100 mL) is stinred at r.t for 2 h. NaBHAcs (8.9 g, 42 mmol) is added and the 

10 mixture is stirred for 15 h. The mixture is quenched with 1 M aq. NaOH (100 mL) 
and stirred at r.t. for 6 h. The mixture is extracted with CH2CI2 (150 mL, then 4 x 50 
mL) and the combined organic extracts are washed vwth 1 M aq. NaOH (30 mL). 
The organic phase is dried (Na2S04), filtered and evaporated. The residue Is 
dissolved in CH2CI2 (100 mL) and TEA (3 g, 30 mmol) and, subsequently, a 

15 solution of 4-methoxy-benzenesulfbnylchloride (6.38 g, 30.9 mmol) in CH2CI2 
(10 mL) are added at O^^C. The mixture is warmed to r.t. during 15 h and quenched 
with 1 M aq. NaOH (30 mL). The phases are separated and the organic phase Is 
washed with 1 M aq. NaOH (30 mL), 1 M aq. KHSO4 (2 x 30 mL) and sat. aq. NaCI 
(30 mL). The organic phase is dried (Na2S04), filtered and evaporated. The 

20 residue is purified by FC (Si02, EtOAc-heptane) to provide the title compound. 
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A4.2. N-Ethvl-4-methQXV-A/-piperidin-4'Vl--benzenesulfonamide. 

A solution of 4-Iethyl-(4-methoxy-benzenesulfonyl)-amino]-piperidlne-1-Garl3o^^ 
acid tert-butyl ester (11.1 g, 28 mmol) in CH2CI2 (50 mL) Is cooled at 0**C and TFA 
(40 mL) is added. The mixture is stinred at O^^C for 0.5 h and then evaporated. The 
5 residue is dissolved in CH2CI2 (50 mL) and 1 M aq. NaOH (50 mL) is added. The 
mixture Is stirred for 15 h at r.t., then the phases are separated and the aq. phase 
Is extracted \Artth CH2CI2 (4 x 30 mL). The combined org. phases are washed with 
1 M aq. NaOH (2 x 30 mL), dried (Na2S04), filtered and evaporated to provide the 
title compound. 

10 The following intermediates are prepared from 4-oxo-piperidlne-1-carboxylic acid 
tert-butyl ester, etiiylamine, cyclopropylamine or n-propylamine, and commercially 
available arylsulfonylchlorides or arylacetyl chlorides using the method described 
in Example A4. 



Example No 


Example 


A4. 


A/-Ethyl-4-methoxy-A/-pIperldin-4-yl-benzenesulfonamide 


A5. 


Af-Ethyl-4-fluoro-A/-piperidin-4-yl-'benzenesulfonamide 


A6. 


4-Bromo-A/-ethyl-A/-piperidin-4-yl-benzenesulfonamide 


A7. 


4-Methoxy-AA-piperidin-4-yl-A/-propyl-ben2enesulfonamide 


A8. 


4-Fluoro-A/-piperidin-4-yl-Af-propyl-benzenesulfonamlde 


A9. 


A/-Cyclopropyl-4-fluoro-A/-plperldin-4-yl-ben2enesulfonamide 


A10. 


2-(4-Chloro-phenyl)-A/-ethyl-A^-piperidin"4-yl-acetamlde 


A11. 


W-Cyclopropyl-2-(4-methoxy-phenyl)-A/-piperidin-4-yl-acetamide 



AI2. 4-Phenvl-piperidine-4-carboxvlic acid benzvl-methvl-amide. 



15 « 




wo 2005/030209 PCT/EP2004/010559 

45 

A12.1. 4-Phenvl-pjDeridine-1.4-dicarboxvlic acid monobenzvl ester. 

A suspension of commercially available 4-phenyl-4-cart)oxypiperidine 
toluenesuHbnate (7.55 g, 20 mmol), A/-(benzyloxycarbonyloxy)succlnimlde (5.0 g. 
20 mmol) and TEA (5 mL, 36 mmol) In CHCI3 (100 mL) is stlnred at r.t. for 48 h. 
5 The mixture is diluted with CH2CI2 (100 mL) and extracted with 1 M aq. NaOH (3 x 
50 mL). The aq. phase is extracted with EtaO (2 x 50 mL), acidified (pH 2) with 6N 
aq. HCI and extracted with CH2CI2 (4 x 50 mL). The combined CH2CI2 extracts are 
dried (Na2S04), filtered and evaporated to provide the title compound. 

A12.2. 4-fBenzvl-methvl-carbamovlV4-phenvl-Diperidine-1-carboxvlic acid benzvl 
10 ester. 

A mixture of 4-phenyl-piperidine-1,4-dlcarboxylic acid monobenzyl ester (3.39 g, 
10 mmol) and SOCI2 (7 mL, 100 mmol) in CHCI3 (150 mL) is heated at reflux for 3 
h. The solvent and excess SOCI2 are evaporated into a cold trap and the residue 
is redissolved In CHCI3 (50 mL). The solution is added to a solution of 
methylbenzylamine (1.45 g, 12 mmol) and DIPEA (2 mL, 12 mmol) in cold (0°C) 
CHCI3 (100 mL). The mixture is stimed for 15 h at r.t. and then quenched with sat. 
aq. Na2C03 (50 mL). The phases are separated and the aq. phase is extracted 
with CH2CI2 (2 X 50 mL). The combined organic extracts are washed with 1 N aq. 
HCI (50 mL) and sat. aq. NaCI (50 mL), dried (Na2S04), filtered and evaporated. 
The residue is purified by FC (Si02, heptane-EtOAc) to provide the title compound. 

A12.3. 4-Phenvl-piperidine-4-carboxvlic acid benzvl-methvl-amlde. 

A mixture of 4-(benzyl-methyi-carbamoyl>-4-phenyl-piperidine-1-cari^xyllc acid 
benzyl ester (4.4 g, 10 mmol) and Pd-C (10%, 400 mg) In MeOH (200 mL) is 
hydrogenated at r.t. and atmospheric pressure for 3 h. The mixture is filtered and 
25 evaporated. The resiudue Is purified by reversed phase MPLC to provide the title 
compound. 

The following intermediates are prepared from 4-phenyl-piperidine-1 ,4-dlcarboxylic 
acid monobenzyl ester (Example A12.1) and commercially available amines using 
the method described in Example A12. 
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Example No 


Example 


A12. 


4-Phenyl-piperidine-4-carboxylic acid benzyl-methyl-amide 


A13. 


4-Phenyl-piperidine-4H::arboxylic acid benzyl-(2-hydroxy-ethyl>- 

amide 



A14. 4-IVIethvl-piperidine-4-carboxvlic acid benzvl-methvl-amide. 



Go- 

H 

A14.1. 4-Mefrivl-DiDeridine-1.4-dicarboxvlic acid l-tert-butvl ester 4^ethvi ester. 

A solution of NaHMDS (2M in THF, 148 mmol, 74 mL, diluted to 100 mL) is cooled 
5 at -ZS^C and a solution of piperidine-1 ,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl 
ester (25.74 g, 100 mmol) in THF (50 mL of solution) is added slowly. The mixture 
is stirred for 2 h at -78''C. Methyliodide (7.5 mL, 120 mmol) is dissolved in THF (60 
mL) and the cold solution of enolate is added. The mixture is stinred at r.t for 1 h 
and quenched with HCI {^M, 75 mL) and ether (200 mL). the phases are 
10 separated and the organic phase washed v\nth HCI (1M. 2 x 50 mL) and NaOH 
(1M. 2 X 50 mL). The organic phase is dried (Na2S04), filtered and evaporated to 
provide the crude title compound. 

A14.2. 4-Methvl-DiDeridine-1.4-dicari30Xviic acid monobenzvl ester. 

4-Methyl-piperidine-1 ,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (2.71 g, 10 
15 mmol) is heated with 6M aq. HCI (20 mL) at 95 "C for 2 days. The mixture is 
cooled, basified with 33% aq. NaOH (ice bath cooling) and extracted with ether (2 
X 50 mL). A spatula of NaH2P04 is added, then the pH adjusted to 7 wttii cone, 
aq. HCI, CH2CI2 (50 Vol%) is added and the mixture cooled at 0°C. Carbonic acid 
benzyl ester 2,5-dioxo-pyrrolidin-1-yl ester (1.508 g, 5 mmol) is added to the 
20 strongly stirred biphasic system and the mixture is stirred for 2 h. The pH is 
adjusted to 14 with aq. NaOH (1M) and the phases are separated. The aq. phase 
Is extracted with CH2CI2 (2 x 50 mL), the organic extracts are discarded. The pH is 
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adjusted to 2 and the mixture is extracted with CHCI3 (4 x 50 mL). The organic 
extracts are dried (Na2S04), filtered and evaporated to provide the title compound. 

A14,3- 4-IVIethvl-piperidine-4-carboxvlic acid benzvl-methvl-amide. 

The compound is prepared from 4-methyl-piperidine-1 ,4-dicarboxylic acid 
5 monobenzyl ester and benzylmethylamine using the method described in Example 
A12. 



The following intermediates are prepared from piperidine-1 ,4-dicarboxylic acid 1- 
tert-butyl ester 4-ethyl ester, commercially available alkyliodides and commercially 
available amines using the method described in Example A14. 



Example No 


Example 


A14. 


4-Methyl-piperidine-4-carboxylic acid benzyl-methyl-amide 


A15. 


4-Methyl-piperidlne-4-carboxylic acid (4-methoxy-benzyl)-methyl- 

amide 


A16. 


4-EthyI-piperidine-4-carboxylic acid ben2yl-(2-hydroxy-ethyl)- 

amide 


A17. 


4-Ethyl-piperidine-4-carboxylic acid benzyl-methyl-amide 



10 A18, 3,3-DiPhenvi-Dvrrolidine, 




A suspension of LjAIH4 (560 mg. 14,75 mmol) in THF (50 mL) is cooled at 0*^0 and 
a solution of 4-bromo-2,2-diphenylbutyronitrile (1.50 g, 5 mmol) in THF (20 mL) is 
slowly added. The mixture is stirred at r.t for 15 h, carefully quenched with MeOH 
15 and NaHCOa and filtered. The filtrate is evaporated, the residue taken up in 
CH2CI2 (100 mL) and washed with sat. aq. Na2CO3.(50 mL). The aq. phase is re- 
extracted with CH2CI2 (2 x 50 mL) and tiie combined organic extracts are dried 
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(Na2S04), filtered and evaporated. The residue is purified by reversed phase 
MPLC to provide the title compound. 

Preparation of Intermediates. Example B, 

B1 , 2*(4-BenzvlpiperldinoM-ethanamine, 

5 The material is commercially available. 

B2- Af-n -(2-Amlno-ethvn-piperidHn-4-vn-Af'^thvl-4-methoxv- 
benzenesulfonamide, 



B2.1, (2-Bromo-ethvlVcarDamic acid tert-butvi ester. 

10 To 1 N aq. NaOH (200 mL) Is added MeOH (400 mL) and the resulting solution is 
cooled at 20 ^C. 2-Bromoethylamine hydrobromide (25.0 g, 122 mmol) is added in 
a single portion, followed by di-tert-butyl dicarbonate (26.6 g, 122 mmol). The 
reaction mixture is stirred for 2.5 h. The MeOH is removed on a rotary evaporator, 
and the aq. suspension Is extracted with CH2CI2 (2 x 175 mL). The combined 

15 organic extracts are extracted with 5% aq. citric acid (300 mL), dried (MgS04), 
filtered, and evaporated to provide the title compound. 

B2.2. (244-rEthvl-(4-methoxv-benzenesulfQnvl)"amino1-piperidin-1"VlVethvlV 
carbamic acid tert-butvl ester. 

A mixture of A/-ethyl-4-methoxy-A/-piperidin-4-yl-benzenesulfonamide (Example 
20 A4., 1.19 g, 4 mmol), (2-bromo-ethyl)-carbamic acid terl-butyl ester (1.12 g, 5.0 
mmol) and DIPEA (650 mg, 5 mmol) in THF (30 mL) is heated at reflux for 15 h. 
The solution is poured into EtaO (1 50 mL) and extracted with sat. aq. Na2C03 (2 x 




NH2 
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50 mL) and sat. aq. NaCI (30 mL), dried (Na2S04), filtered and evaporated. The 
residue is purified by reversed phase MPLC to provide the title compound. 

B2-3. A/-ri"^2-Amino-ethvlVpiperidin-4-vlVA/-ethvl--4-methoxv-benzenesulfonam 

The title compound is prepared from (2-{4-[ethyl-(4-methoxy-benzenesulfbnyl)- 
amlno]-piperidin-1-yl}-ethyl)-carbamic acid tert-butyl ester using the method 
described in Example A4.2. 



The following intermediates are prepared from Examples A2. to A12. and 
(2-bromo-ethyl)-carbamic acid tert-butyl ester (Example B2.1.) using the method 
described in Example B2. 



Example No 


Example 


82. 


A/-I1-(2-Amino-ettiyl)-piperidin-4-yl]-A/-ethyl-4-methoxy- 
benzenesulfonamide 


B3 


A/-[1-(2-Amino-ethyl)-piperidin-4-yl]-A/-ethyl-4-fluoro- 
benzenesulfonamide 


B4. 


A/-[1-(2-Amino-ethyl)-piperidin-4-yl]-4-bromo-A/-ethyl- 
benzenesulfonamide 


B5. 


A/-[1-(2-Amino-ethyl)-plperidin-4-yll-4-methoxy-A/-propyl- 
benzenesulfonamide 


86. 


AA-[1-(2-Amino-ethyl)-piperidin-4-yl]-4-fIuoro-A/-propyl- 
benzenesulfonamide 


87. 


1 -(2-Amino-ethyl)-4-benzyl-piperidin-4-ol 


88. 


1-{2-Amino-ethyl)-4-phenyl-piperidine-4-carboxylic acid benzyl- 
methyl-amide 



B9. 2-(3.3-Diphenvl"Pvrrolidin-1-vn-ethvlamine. 
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B9,1, (2-Bromo-ethvlVcarbamic acid benzyl ester. 



PCT/EP2004/010559 



2-Bromoethylamine hydrobromlde (15 g, 73 mmol) and A/-(benzyloxycarbonyloxy)- 
succinimlde (15.5 g, 62 mmol) are suspended in CH2CI2 (150 mL) at O^'C. TEA (9 
mL, 65 mmol) is added slowly (keeping the temperature at 0*^0. After 1ii the 
5 mixture is washed with 0.5M aq. KHSO4 (50 mL) and sat aq. NaCI (50 mL), the 
organic phase is dried (Na2S04), filtered and evaporated to provide the title 
compound. 

89,2. r2-f3.3"DiDhenvl-Dvrrolidin-1-vn-ethvn"Carbamic acid benzvl ester. 

(2-Bromo-ethyl)-carbamic acid benzyl ester (1.10 g, 4.26 mmol). 3.3-diphenyl- 
10 pyrrolidine (Example A18, 836 mg, 3.75 mmol) and DIPEA (1,0 mL 5.7 mmol) are 
dissolved In THF (20 mL) and stirred for 15 h at reflux. The mixture is quenched 
with NaaCOa (50 mL) and extracted with CH2CI2 (3 x 50 mL). The organic extracts 
are washed with sat. aq. Na2C03 (30 mL), dried (Na2S04), filtered and evaporated. 
The residue is purified by FC (Si02, EtOAc-heptane) to provide the title compound. 

15 B9.3. 2-f 3.3-DiDhenvl-Dvnrolidin-1 -vD-ethvlamine. 

[2-(3,3-Diphenyl-pyrrolidin-1-yi)-ethyl}-carbamic acid benzyi ester (1.44 g, 3.6 
mmol) is dissolved In MeOH (50 mL) and Pd-C (10%, 150 mg) is added. The 
mixture is stirred under hydrogen atmosphere for 15 h. The mixture is filtered and 
the filtrate evaporated to provide the title compound. 

20 The following intermediates are prepared from Examples A14. to A18 and 
(2-bromo-ethyl)-carbamic acid benzyl ester (Example B9.1.) using the method 
described in Example Bg. 



Example No 


Example 


89. 


2-(3,3-Diphenyl-pyrrolidin-1-yl)-ethylamine 


810. 


1-(2-Amlno-elhyl)-4-methyl-piperidine-4-carboxylic acid (4- 
methoxy-benzyl)-methyl-amlde 


811. 


1-(2-Amlno-ethyl)-4-methyl-plperidine-4-carboxylic acid benzyl- 
methyl-amide 
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Preparation of Intermediates. Example C. 



CI . 1 .3-Bis-<2.6-dimetiivl-Pvridin-4-vH-urea. 




C1.1. 2.6-Dimethvl-4-nittx)-pvridine 1-oxide. 

5 Lutidine-AZ-oxide (19 g, 155 mmol) is cooled at 0°C and a mixture of fuming HNO3 
(100 %, 37.5 mL) and cone. H2SO4 (95-97%. 52.5 mL), prepared by addition of 
H2SO4 to HNO3 at 0°C, is added slowly. The mixture is heated at 80°C for 3h. The 
cooled mixture is carefully poured into ice-water (500 mL). A white precipitate 
fomis that is filtered. The precipitate Is dissolved in CH2CI2 (100 mL) and the 
10 filtrate is extracted with CH2CI2 (4x 75 mL). The organic extracts are combined 
with the dissolved precipitate and washed with sat. aq. NaCI (2 x 75 mL), dried 
(Na2S04), filtered and evaporated to provide the title compound. 

C1 .2. 2.6-Dimethvl-Dvridin-4-vlamine. 

2,6-DImethyl-4-nltro-pyridlne 1 -oxide (9.62 g, 57 mmol) Is dissolved in AcOH (300 
15 mL) and Fe (powder, 29 g) is added. The mixture is stin-ed for 1 h at lOO'C. The 
mixture is cooled to r.t. and filtered. The filtercake is thoroughly washed with AcOH 
and then discarded. The filtrate is evaporated, diluted with water (100 mL), 
basified with NaOH (1 M. 100 mL), filtered from the formed precipitate and the 
filtrate is extracted with CHCI3 (10 x 50 mL). The combined organic extracts are 
20 dried (Na2S04), filtered and evaporated. The residue is crystallized from heptane- 
CHCI3 to provide the title compound. 

CI .3. 1 ■3-Bis-(2.6-dlmethvl-pvridin-4-vl)-urea. 

2,6-Dimethyi-pyridin-4-ylamine (1.22 g, 10 mmol) is dissolved in diy dioxane (30 
mL) and GDI (891 mg, 5.5 mmol) is added. The mixture is heated at SO'C for 1 h. 
25 Further GDI (160 mg) is added and stirring is continued for 15 h. The mixture is 
evaporated and purified by FG (SIO2, EtOAc-MeOH) to provide the title compound. 
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C2, 4-lsocvanato-2-methvl-6-f£)-stvrvl-pvridine. 



NCO 




C2.1. 2-Methvl-6--(EVstvrvHsonicofmic acid. 

A suspension of 2-chloro-6-methyl-lsonlcotinlG acid (171.6 mg, 1 mmol), (E)-2- 
5 phenyl-etheneboronic acid (180.0 mg, 1.2 mmol), K2CO3 (414 mg), Pd(dppf)Cl2- 
CH2CI2 (27 mg) in CH3CN-H2O (3:1, 10 mL) is stinted under argon at 90^C for 15 h. 
The solution is cooled to r.t. and aq. hydrociiloric acid (2 M, 1 .5 mL) is added to 
adjust the pH at 3. The mixture is evaporated to dryness and purified by reversed 
phase MPLC to provide the title compound. 

10 C2.2. 2-l\/lethvl-6"(EVstvrvi"isonicotinovl azide. 

To a solution of 2-methyl-6-<£)-styryl-lsonlcotlnic acid (214 mg, 0.89 mmoi) in DIVIF 
(5 mL) is added at 0*^C TEA (0.21 mL, 1,5 mmol) and slowly (30 min) DPPA (366 
mg, 1.33 mmol). The reaction mixture is stirred for 0.5 h at 0*^0 and 0.5 h at rt. 
The reaction is quenched with ice (20 g) and extracted with Et20 (6 x 30 mL). The 
15 combined organic extracts are washed successively with saturated NaHCOs (2 x 
15 mL) and water (2x10 mL), and are evaporated in vacuo without heating. The 
residue is purified by FC (Si02, EtOAc-heptane) to provide the title compound. 

C2.3. 4-lsocvanato-2-methvl-6-fEVstvrvl-pvridine, 

2-Methyl-6-(£)-styryl-isonicotinoyl azide (79.9 mg, 0.3 mmol) is dissolved In dry 
20 toluene (4 mL) and heated at reflux for 2h. The resulting solution of the titie 
compound is carried forward without further isolation. 

The following intermediates are prepared from 2-chloro-6-methyWsonlcotlnic acid 
or 2-chloro-isonicotinic acid and commercially available boronic acids using the 
method described \n Example C2. 



Example No 



Example 
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C2. 


4-lsocyanato-2-methyl-6-{£)-styryl-pyridine 


C3. 


2-[(E)-2-(4-Fluoro-phenyI)-vinyl]-4-isocyanato-6-methyl-pyricline 


C4. 


4-lsocyanato-2-(£)-styryl-pyridine 


C5. 


2-[(E)-2-(4-Fluoro-phenyl)-vinyl]-4-isocyanato-pyricline 


C6. 


2-[(£)-2-(4-Chloro-phenyl)-vinyl]-4-isocyanato-pyridine 



C7, 2-Ethvl-4-isocvanato-6-methvl-Dvridine, 



NCO 




C7,1. 2"Chloro-6"methvl"lsonicotinic acid tert-butvl ester 

MA/Klimethylformamide-dWerf.-butyl-acetal (19 mL, 80 mmol) is added during 40 
5 min to a hot (BS^'C, flask temperature) suspension of 2-chloro-6-methyl-isonicotinic 
acid (3.40 g, 19.8 mmol) In dry toluene (100 mL). The clear orange solution Is 
stirred at 80°C for 48 h, cooled to r.t and diluted with toluene (100 mL). The 
solution is washed with water (2 x 40 mL), sat- aq. NaHCOs (3 x 30 mL) and sat. 
aq. NaCI (25 mL), dried (Na2S04)t filtered and evaporated. The residue is purified 
10 by FC (SiOa, CHaCb-MeOH) to provide the title compound. 

C7.2. 2>Ethvl»6-methvl-isonicotinlc acid, 

A solution of ethylmagnesiumbromlde (freshly prepared from ethylbromide (392 
mg, 3.6 mmol) and magnesium (83 mg, 3.4 mmol)) in EtaO (10 mL) is added to a 
copied (-40°C) and mechanically stirred solution of 2-chloro-6-methyl-lsonicotlnic 

15 acid tert-buty! ester (0.76 g, 3.34 mmol), Fe(acac)3 (21 .2 m.g, 0.06 m.mo!) and NMP 
(0.6 mL) in THF (60 mL). The mixture is warmed to r.t. during 0.5 h, diluted with 
EX2O (150 mL) and quenched with aq. KHSO4 (1 M, 40 mL). The phases are 
separated and the aq. phase is extracted with Et20 (2 x 50 mL). The combined 
organic extracts are dried (MgS04)t filtered and evaporated. The residue is purified 

20 by reversed phase MPLC. The obtained 2-ethyl-6-methyl-isonlcotlnlc acid tert- 
butyl ester is dissolved in CH2CI2 (10 mL). TFA (10 mL) is added and the mixture 



wo 2005/030209 PCT/EP2004/010559 

54 

stirred at r.t. for 0.5 h. The mixture Is evaporated and tlie residue dried in IHV to 
provide tiie title compound. 

C7.3. 2-Etlivl-6-methvi-isonicotinovl azide. 

Tlie title compound is prepared from 2-etliyl-6-methyl-isonicotinic acid using the 
5 method described in Example C2.2. 

C7.4. 2-Ethvi-4-isocvanato-6-methvi-Dvridine. 

The title compound is prepared from 2-ethyl-6-methyl-isonicotinoyl azide using the 
method described in Example C2.3. 

The following intermediates are prepared from 2-chloro-6-methyl-isonicotinic acid 
10 and commercially available alkylbromides using the method described in Example 
C7. 



Example No 


Example 


C7. 


2-Ethyl-4-lsocyanato-6-methyl-pyridine 


C8. 


4-Isocyanato-2-methyl-6-phenethyl-pyridine 


C9. 


4-lsocyanato-2-methyl-6-propyl-pyridine 



CI 0. 4-lsocvanato-*2,6-cliethvl-Pvridine, 



NCO 




The title compound is prepared from 2,6-dichloro-isonicotinic acid tert-butyl ester 
15 (prepared from 2,6-djchloro-isonicotinic acid according to the method of Example 
C7.1) and 2.2 equivalents of ethylbromide using the methods described in 
Example C7. 
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C11. 2^hloro-4-lsocvanatopvridine, 



NCO 




The title compound is prepared from commercially available 2-chloro-isonlcotlnlG 
acid using the method described In Example C2.2. and C2.3. 

5 C12, (2,6-Dimethvl-Dvridin-4-vn-carbamic acid pentafluorophenvl ester. 



A solution of 2,6-dimethyl-pyridin-4-ylamine (Example C1.2., 1.23 g, 10 mmol) in 
THF (30 mL) is slowly added to a cooled (-lO^'C) solution of 
bis(pentafluorophenyl)carbonate (3.94 g, 10 mmol) in THF (10 mL). The mixture is 
10 stirred at r.t. for 48 h and the solution of title compound is used as stock solution 
for subsequent coupling reactions. 

CI 3, (2-Ethvl-6-methvl-pvridin'-4-vi>-carbamic acid pentafluorophenvl ester. 



C13.1. 2-Ethvl-6-methvl-4-nitrO"Pvridlne 1-oxide. 

15 2-Ethyl-6-methylpyrldine (22.2 g, 183 mmol) is dissolved in CHCI3 (250 mL) and 3- 
chloroperbenzoic acid (49.7 g, 201.6 mmol) is added protionwise. The mixture is 
stirred for 15 h. filtered and evaportaed. The residue is dissolved in ether (250 mL) 
and washed with aq. NaOH (1M, 6 x 100 mL). The organic phase is dried 
(MgS04), filtered and evaporated to provide the crude W-oxIde. 
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The AZ-oxIde is slowly added to a cooled (O^'C) mixture of fuming HNO3 (100 %, 
40.6 mL) and cone. H2SO4 (95-97%, 55.4 mL), prepared by addition of H2SO4 to 
HNO3 at O^^C. The mixture is heated at 80*'C for 1h. The cooled mixture is carefully 
poured into ice-water (400 mL). The mixture is diluted with CH2CI2 (100 mL), the 
5 phases separated and the aq. phase Is extracted with CH2CI2 (4x 76 mL). The 
organic extracts are washed with sat. aq. NaCI (2 x 75 mL), dried (Mg2S04), 
filtered and evaporated to provide the title compound. 

C1 3.2. 2-Ethvl-6-methvl-Pvridin-4-vlamine. 

2-Ethyl-6-methyl-4-nitro-pyridine 1 -oxide (27.65 g, 151.8 mmol) Is dissolved in 
10 AcOH (330 mL) and Fe (powder, 33.9 g) is added. The mixture is stirred for 1 h at 
100''C. The mbdure is cooled to r.t. and filtered. The filtercake is thoroughly 
washed with AcOH and then discarded. The filtrate Is evaporated, diluted with 
water (100 mL), basified (pH >10) with NaOH (1 M, 100 mL), filtered from the 
formed precipitate and the filtrate is extracted with CH2CI2 (10 x 75 mL). The 
15 combined organic extracts are dried (MgS04), filtered and evaporated to provide 
the title compound. 

CI 3.3. (2-Ethvl'6°methvl°Dyridin-4-v!Vcarbamic acid pentafluorophenv! ester 

A solution of 2-ethyl-6-methyl-pyridln-4-ylamlne (1.33 g, 9.8 mmol) in THF (25 mL) 
Is slowly added to a solution of bis(pentafluorophenyl)carbonate (3.99 g, 10.1 
20 mmol) in THF (10 mL). The mixture is stirred at r.t. for 48 h and the solution of title 
compound is used as stoci< solution for subsequent coupling reactions. 
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Preparation of Intermediates. Example D. 



D1 . 1 -(2-C>iloro-etlivn-3-(2.6-dimethvl-pvrldin^-vn-urea. 




N 



2,6-Dimethyl-pyridin-4-ylamine (Example C1.2., 1.22 g, 10 mmol) is dissolved in 
dry THF (30 mL) and 1-chloro-2-fsocyanato-ethane (1.06 g, 10 mmol) Is added. 
The mixture is sUnred at r.t. for 15 ii. The mixture is evaporated and the residue 
purified by MPLC to provide the title compound. 



The following intermediates are prepared from 2,6-dimethyi-pyridin-4-ylamine or 
2-ethyi-6-methyl-pyridin-4-yiamine (Example CI 3.2.) and 1-chloro-2-isocyanato- 
ethane using the method described in Example D1. 



Example No 


Example 


D1. 


1-(2-Chloro-ettiyl)-3-(2.6-dimethyt-pyriclin-4-yl)-urea 


D2. 


1-(2-Chloro-ethyl)-3-(2-ethyl-6-methyl-pyridin-4-yl)-urea 



P3. r3-f2-Methvl-pvridin-4-vn-ureldo1'acetic acid. 



P3.1. 2-i\/lethvi-Dvridin-4-vlamine. 

The material is prepared from commercially available 2-methyl-4-nitro-pyridine 1- 
oxide using the method described for Example C1 .2. 
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D3.2. r3-(2"Methvl-pvridin-4-vlVureido1-acetic acid. 

2-Methyl-pyridin-4-ylamine (1.08 g, 10 mmol) is dissolved in dry THF (30 mL) and 
isocyanatoacetic acid ethyl ester (1 .29 g, 10 mmol) is added. The mixture is stirred 
at r.t for 15 h. The mixture is evaporated and 6N aq. HCI (20 mL) is added. The 
5 mixture is stirred at SO'^C for 6 h, evaporated and the residue purified by reversed 
phase MPLC to provide the title compound. 

Preparation of Intemiediates, Example E, 

E1. 1-f2.6-Dimethvl«Pvridin"4-vl)"3-r2-f4-methvlamino-piperidin--1-vl)-ethvn- 
urea. 




Example E1,1- 4-(tert-Butoxvcarbonvl-methvl"aminoVpiDeridine-1-carboxvlic acid 
benzvl ester. 

A mixture of commercially available 4-oxo-piperidlne-1-carboxylic acid benzyl ester 
(4.67 g, 20 mmol) and methylamine (8 M in EtOH, 12.5 mL. 100 mmol) in dioxane 

15 (total volume of 100 mL) is stirred at r.t. for 15 min. NaBHAca (6.4 g, 30 mmol) is 
added and the mixture is stirred for 15 h. The mixture Is quenched with 1 M aq. 
NaOH (30 mL) and stirred at r.t. for 30 min. The mixture is diluted with water (50 
mL) and extracted with CH2CI2 (3 x 75 mL), The organic extracts are dried 
(Na2S04), filtered and evaporated. The residue is dissolved in ether (200 mL) and 

20 TEA (1.4 mL, 10 mmol) and, subsequently, a solution of di-tert-butyl-dicarbonat 
(3.82 g, 17.5 mmol) in ether (10 mL) are added. The mixture is stirred at r.t. for 15 
h and quenched with 1 M aq. NaOH (30 mL). The phases are separated and the 
organic phase is washed with 1 M aq. NaOH (30 mL), 1 M aq. KHSO4 (2 x 30 mL) 
and sat. aq. NaCI (30 mL). The organic phase is dried (Na2S04), filtered and 

25 evaporated to provide the title compound. 
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Example E1 .2. Methvl-Diperidin-4-vl-carbamic add tert-butvl ester. 

A mixture of 4-(tert-butoxycarbonyl-methyl-amino)-piperidine-1-carboxyiic acid 
benzyl ester (17.5 mmol) and Pd-C (10%, 500 mg) in MeOH (150 mL) 
liydrogenated at atm. pressure and r.t. for 15 h. The mixture Is filtered and 
5 evaporated. The residue is dissolved in CH2CI2 (100 mL) and 1 M aq. NaOH (50 
mL) Is added. The mixture is stirred for 6 h at r.t., then the phases are separated 
and the aq. phase is extracted with CH2CI2 (3 x 50 mL). The combined organic 
extracts are dried (Na2S04): filtered and evaporated to provide the title compound. 

Example El .3. (142-r3-(2.6"Dlmethvl-Pvridin"4-vlVureido1-ethvl>-DiDeridin-4-vn- 
10 methvl-carbamic acid tert-butvl ester. 

A suspension of methyl-piperidin-4-yl-carbamic acid tert-butyl ester (3.57 g, 16.7 
mmol), NaHCOa (6.7 g, 79 mmol). Nal (1.5 g, 10 mmol) and 1-(2-chloro-ethyl)-3- 
(2,6-dimethyI-pyridin-4-yl)-urea (Example D1, 2.14 g 9.4 mmol) in THF (30 mL) Is 
stirred at 50*^0 for 14 days. The mixture is quenched with Na2C03 (50 mL) and 
15 extracted with CH2CI2 (5 x 50 mL). The organic extracts are washed with sat. aq. 
Na2C03 (30 mL), dried (Na2S04), filtered and evaporated. The residue is purified 
by FC to provide the title compound. 

Example E1 .4. 1-(2.6-Dimethvl-pvridin-4"Vl)"342"(4-methvlaminO"Piperidin"1-vlV- 
ethvll-urea. 

20 The title compound is prepared from (1-{2-[3-(2,6-dimethyl-pyridin-4-yl)-ureido]- 
ethyl}-piperidin-4-yl)-methyl-carbamlc acid tert-butyl ester using the method 
described in Example A4.2. 

The following intermediates are prepared using the method described In Example 
El. Piperidines are obtained according to the method of Example E1,1 by 
25 reductive amination of 4-oxo-piperidine-1-carboxylic acid benzyl ester with 
ethylamine (2M in THF) or cyclopropylamine. Coupling of the protected piperidine, 
prepared by the method of Example El .2., with 1-(2-chloro-ethyl)-3-(2,6-dlmethyl- 
pyridin-4-yl)-urea (Example D1) or 1-(2-chloro-ethyl)-3-(2-ethyl-6-methyl-pyridin-4- 
yl)-urea (Example P2) is achieved according to the method of Example El .3. 
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Deprotection according to the method of Example E1.4 provides the title 
compounds. 



Example No 


Example 


El. 


1 -(2,6-Dimethyl-pyridin-4-yl)-3-[2-(4-methylamino-piperid -yl)- 

ethyl]-urea 


E2. 


1 K2,6-Dimethyl-pyridin-4-yl)-3-[2-<4'ethylamino-piperidin-1 -yl>- 

ethyl]-urea 


E3. 


1 -[2-(4-Cyclopropylamlno-piperidin-1 -yl)-ethyl]-3-(2,6-dlmethyl- 

pyridin-4-yl)-urea 


E4. 


1 -[2-(4-Ethylamino-piperidin-1 -yl)-ethyl]-3-<2-ethyl-6-methyl- 
pyridin-4-^)-urea 



Preparation of Final Products 



Example 1, 

5 1 -r2-(4-Benzvl-p!peridin-1 -vH-ethvn-3-f 2,6-dimethvl-pvridln^vn-urea, 

A suspension of 2-(4-benzylpiperidlno)-1-ethanamine (Example B1, 54.6 mg, 
0.25 mmol), TEA (35 nL, 0.25 mmoi) and 1,3-bis-(2,6-dimethyi-pyridin-4-yl)-urea 
(Example B1 , 67.6 mg 0.25 mmol) in dioxane (2 mL) is heated at reflux for 24h. 
10 The solvent is evaporated and the residue purified by HPLC to provide the title 
compound. 

The follo\A^ng examples are pepared from Intermediates Example B1.-B9. and 
Example C1 . using the method described for Example 1 . 
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No 


E^JvCllll|JIV 




iwi+rlj 


1 


1 -[2-(4-Benzyl-piperidin-1 -yl)-ethyl]-3-(2,6-dimethyl- 
pyi iviin"'T"yiy^uroa 


0.63 


367.42 


2 


1-{2-[3-(2,6-Dimethyl-pyiidin-4-yl)-ureldo]-ethyl}-4- 
phenyl-piperidine-4-carboxylic acid benzyl-methyl- 

amiae 


0.70 


500.47 


3 


A/KH2-I3-(2,6-Dlmethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-4-methoxy-A/-propyl- 
uonzeneoUiTunaniiu6 


0.68 


504.27 


4 


A/-{1-{2-I3-(2,6-Dlmethyl-pyridin-4-yl)-ureidol-ethyl}- 

nin^riHin-^^vn-^fli lorn-AZ-nrnnx/I- 

benzenesulfonamide 






5 


1-(2,6-Dimethyl-pyridin-4-yl)-3-[2-(3,3-diphenyl- 
pyrrolidin-1 -yl)-ethyl]"Urea 


0.68 


415.20 



Example 6, 



142-f4-Benzvl-4-hvdroxv-Diperidin-1--vh-ethvn-3-f2.6-dimethvl-pvridin^-vn- 
urea, 

HO y 

5 A suspension of commercially available 4-benzyl-piperidin-4-ol (383 mg, 
2.0 mmol), NaHCOa (672 mg, 8.0 mmol) and 1-(2-chloro-ethyl)-3-(2,6-dimethyl- 
pyridln-4-yl)-urea (Example D1„ 227.7 mg 1.0 mmol) In THF (4 mL) is stin-ed at 
SC'C for 4 days. The mixture Is quenched with NaaCOa (10 mL) and extracted with 
CH2CI2 (3 x 10 mL). The organic extracts are washed with sat. aq. NaaCOa (10 
10 mL), dried (Na2S04), filtered and evaporated. The residue is purified by HPLC to 
provide the title compound. 
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Example 
No 


Example 




[M+H]^ 


6 


1 -[2-(4-Benzyl-4-hydroxy-piperidin-1 -yl)-ethyl]-3- 
(2,6-dimethyl-pyridin-4-yl)-urea 


0.55 


383.37 



Example 7. 



2-f4-Chloro-phenvn-Ar-(1-l2-r3-f2.6-dimethvl-Dvridin-4-vn-ureido1-ethv»- 
p|perldin-4-vn-M-ethvl-acetamide. 



CI 




5 A suspension of 2-(4-chloro-phenyl)-A/-ethyl-A/-piperidin-4-yl-acetamide (Example 
A10., 3.37 g. 12.0 mmoi), NaHCOs (5.4 g, 64 mmol), Nal (1.2 g, 8 mmol) and 1-(2- 
chloro-ethyl)-3-(2,6-dimethyl-pyridin-4-yl)-urea (Example D1, 1.82 g 8 mmol) In 
THF (40 mu) is stirred at SO'C for 27 days. The mixture is quenci^ed witii NaaCOa 
(150 mL) and extracted with CH2CI2 (3 x 100 mL). The organic extracts are 
10 washed with sat. aq. NaaCOa (70 mL), dried (Na2S04), filtered and evaporated. 
The residue is purified by MPLC to provide the title compound. 



The following examples are prepared from intermediates Example A3.-A17. and 
intermediates Example D1 . or D2. using the method described for Example 7. 



Example 
No 


Example 




[M+H]* 


7 


2-(4-Chloro-phenyl)-A/-(1-{2-[3-(2,6-dimethyl-pyridin- 
4-yl)-ureldo]-ethyi}-piperidin-4-yl)-A/-ethyl-acetamide 


0.67 


472.41 


8 


A/-Cyclopropyl-/V-(1-{2-[3-(2.6-dimethyl-pyridin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-4-fluoro- 
benzenesulfonamide 


0.67 


490.27 
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Q 

w 


A/-Cyclopropyl-A/-(1-{2-[3-(2,6-dimethyl-pyridln-4-yl)- 

1 irAiHo1--^fh\/tV-ritnoriHin«>^«\/IV.O^^.mofhr%v\/.nK0n\/l\- 
ui c?iuvij"T5u iyij~|ji|Jd luii i"H*^yiy~^"^*f^iTicinoAy'"pi igi lyi/^ 

acetamide 






10 


1 -[2-(4-Benzyloxy-pipericlin-1 -yl)-ethyl]-3-(2,6- 
u II 1 it?u ly i"'jjyi lull i"'H~yi^ur©a 


0.63 


383.28 


11 


H2-[3-(2,6-Dimethyl-pyridin-4-yl>urefdo]-ethylH- 
phenyl-piperidine-4-carboxylic acid benzyl-(2- 

1 lyui vJAy"©u iyi/-ainivio 


0.67 


530.38 


12 


1-{2-[3-(2-Ethyl-6-methyl-pyridln-4-yl)-ureldol-ethyl^ 
4-phenyl-piperidine-4-cart}oxyiic add benzyK2- 

nya roAy-cinyi ^ai n iu6 


0.69 


544.3 


13 


4-Ethyl-1-{2-[3-(2-ethyI-6-methyl-pyridin-4-yl)- 
ureido]-ethyl}-piperidine-4-carboxylic acid benzyi-{2- 

h\/ri ro YV-^t hvl V-si m iff ^ 


0.63 


496.42 


14 


4-Ethyl-1-{2-[3-(2-ethyl-6-methyl-pyridin-4-yl)- 
ureidol-ethyl}-piperidine-4-carboxylic acid benzyl- 
methyl-amide 


0.67 


466.36 



Example 15, 



Ay-(l-|2-r3-(2,6-Pimethvl-pvridm-4-vi>-ureido1>^thvl>-Piperidin-4>^ 
methoxv-benzenesulfonamide. 




5 A suspension of A/-ethyl-4-methoxy-A/-piperidin-4-yl-benzenesulfonamide 
(Example A4., 2.09 g, 7.0 mmol), NaHCOa (3.4 g, 40 mmol), Nal (0.75 g, 5 mmol) 
and 1-(2-chloro-^thyl)-3-(2,6-dimethyl-pyridln-4-yl)-urea (Example D1, 1.14 g 
5 mmol) in THF (30 mL) is stinred at 50**C for 27 days. The mixture is quenched 
with NaaCOa (150 mL) and extracted with CH2CI2 (3 x 100 mL). The organic 
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extracts are washed with sat. aq. Na2C03 (70 mL), dried (Na2S04). fiitered and 
evaporated. The residue is purified by IVIPLC to provide the title compound. 



Example 
No 


Example 




pwi+Hr 


15 


A/-( 1 -{2-[3-(2,6-Dimethyl-pyridln-4-yl)-ureido]-ethyl}- 
piperldin-4-yl)-A(-ethyl-4-methoxy- 
Isenzenesulfonamide 


0.66 


490.32 



Example 16. 



Af-(1-^2-r3--(2.6-Dimethvl-Dvridln-4-vn-ureido1-ethvft-DiDeridin-4-vi^-Af-ethvl-4- 
fluoro-benzenesulfonamideK 




A suspension of N-ethyl-4-fluoro-A/-piperidin-4-yl-b6nzenesulfonamide (Example 
A5., 3.09 g, 10.8 mmol), NaHCOa (5.4 g, 64 mmol), Nal (1.2 g, 8 mmol) and 1-(2- 
chloro-ethy[)-3-(2.6-dimethyl-pyridin-4-yl)-urea (Example D1, 1.82 g 8 mmol) in 
THF (40 mL) Is stin-ed at SO'C for 27 days. The mixture is quenched with NaaCOa 
(150 mL) and extracted with CH2CI2 (3 x 100 mL). The organic extracts are 
washed with sat. aq. Na2C03 (70 mL), dried (Na2S04), filtered and evaporated. 
The residue is purified by MPLC to provide the title compound. 



Example 
No 


Example 




[M+Hl* 


16 


A/-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-A/-ethyl-4-fluoro-benzenesulfonamide 


0.66 


478.40 
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Example 17, 

1-^2-f3-r2-Methvl>6-f(E)^tvrvl)-Pvridin-4-vn-ureido>-ethvn-4-Dhenvl-- 
piDeridine-4-carboxvlic acid benzvl-meflivl-amide. 



5 To a solution of 1-(2-amino-ethyl)-4-phenyl-piperldine-4-carboxylic acid benzyl- 
methyl-amide (Example B8., 0.25 mmol) in CH2CI2 is added a freshly prepared 
solution of 4-lsocyanato-2-methyl-6-(E)-styryl-pyridine (Example C2., 0.3 mmol) in 
toluene (2 mL). The mixture Is stirred for 15 h at 20 °C. Evaporation of the solvent 
and purification by HPLC provides the title compound. 

10 The following examples are pepared from Examples B1.-B8. and Examples C2.- 
C10. using the method described for Example 17. 



Example 
No 


Example 




[M+HJ* 


17 


1-(2-{3-[2-Methyl-6-((E)-styryl)-pyridin-4-yl]-ureido}- 
ethyi)-4-phenyl-piperidine-4-carboxylic acid benzyl- 
methyi-amide 


0.79 


588.46 


18 


1-[2-(4-Benzyl-plperidin-1-yl>ethyll-3-{2-[(E)-2-(4- 
fluoro-phenyl>-vin^]-6-methyl-pyridin-4-yl}-urea 


0.76 


473.42 


19 


1 -[2-<4-Benzyl-4-hydroxy-piperidln-1 -yl)-ethyl]-3-[2- 
((E)-styryl)-pyridin-4-yr|-urea 


0.67 


457.40 


20 


1 -[2-(4-Benzyl-4-hydroxy-piperidin-1 -yl)-ethyll-3-{2- 
[(E)-2-(4-fIuoro-phenyl)-vinyl]-pyridin-4-yl}-urea 


0.69 


475.40 


21 


1 -[2-(4-Benzyl-4-hydroxy-piperidin-1 -yi)-ethyl]-3-{2- 
[(E)-2-(4-chloro-phenyl)-vinyl]-pyridin-4-yl}-urea 


0.71 


491.38 


22 


AA-Ethyl-4-methoxy-AKH2-[3-{2-methyl-6- 
phenethyl-pyridln-4-yl)-ureidol-ethyl}-plpeiidln-4-yl)- 
benzenesulfonamlde 


0.74 


580.45 
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23 


1-{2-[3-(2-Methyi-6-propyl-pyridin-4-yl)-ureido]- 
6thvlV-4-Dhenvl-DiDsridins-4-carbox\/lic acid beriTvl- 
methyl-amide 


0 74 


528 5 


24 


1 -l2-(4-Benzyl-pipericlin-1 -yl)-ethyl]-3-(2~methyl-6- 


0.70 


395.55 


25 


A/-Ethyl-4-methoxy-A/-(1 -{2-[3-(2-methyl-6-propyl- 
Dvrid in-4-vl Vu reidnl-Ath vfi-n inerid in-4-vl V 

benzenesulfonamide 


0 69 


518 29 


26 


1-[2-(4-Benzyl-plperidin-1-ylHthyll-3-(2-ethyl-6- 
ni6th\/l-D\/ridin-4-vn-urafl 


0.66 


381.27 


27 


/V--Ethyl-/V-(1-{2-[3-(2-ethyl-6-methyI-pyridin-4-yl)- 
ureldo]-ethyl}-piperidin-4-yl)-4-methoxy- 
hpn7pnp^ij|fnnmiiidp 


0.67 


504.25 


28 


1-{2-[3-(2-Ethyl-6-methyl-pyridin-4-yl>-ureido]-ethyl}- 
^l-Dh6nvl--DiDendine-4>-f^rHny\/lin acirl hen7\/l*mp^th\/]- 

amide 


0 72 


514 34 


29 


1 -[2-(4-Benzyl-4-hydroxy-piperidin-1 -yl)-ethyl]-3-(2- 

wu lyi v II iwu iyi"*|i/yi luii i^T^yiyui CGI 


0.58 


397.21 


30 


A/-Ethyl-A/-(1-{2-[3-(2-ethyl-6-methyl-pyridin-4-yl)- 
ureidol-ethx/I Wninpridin-^x/l V^fl i inrn- 

benzenesulfonamide 






31 


1 -r2-f4-Ben2vl-DiDeridin-1 -vi Vethvll-3-f2 6-diethvl-' 
pyridln-4-yl)-urea 


0.66 


395.24 


32 


1 -[2-(4-Benzyl-4-hydroxy-plperidf n-1 -yl)-ethyl]-3- 
f2 6-diethvl-Dvridin-4-'VlVurea 


0.60 


411.21 


33 


A/-(1-{2-[3-(2,6-Diethyl-pyridln-4-yl)-ureido]-ethyl}- 
plperidln-4'yl)-A/-ethyl-4-methoxy- 
benzenesulfonamide 


0.67 


518.26 


34 


A/-(H2-[3-(2,6-Diethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-A/-ethyI-4-fluoro-benzenesulfonamide 


0.67 


506.24 
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Example 35. 

1--r2-f4-Benzvl^"hvdroxv-Diperidin-'1-vn-ethvn-3-f2--phenethvl-pvridin-^^ 
urea. 




5 A suspension of 1-[2-(4-ben2yl-4-hydroxy-plperidin-1-yl)-ethyQ-3-[2-((E)-sty^^ 
pyridln-4-yl]-urea (Example 19., 47.0 mg, 0.1 mmol) and Pd-C (10 %, 10 mg) In 
MeOH (10 mL) Is stinfed under hydrogen atmosphere for 15 h. The catalyst is 
filtered off and the reaction mixture evaporated to provide the title compound. 

The following compounds are prepared firom Examples 17.-20. using the method 
1 0 described for Example 35. 



Example 
No 


Example 


tR 


[M+H]* 


35 


1 -[2-(4-Benzyl-4-hydroxy-piper1dln-1 -yl)-ethyl]-3-(2- 
phenethyl-pyridin-4-yl)-urea 


0.67 


459.41 


36 


1 -[2-(4-Benzyl-4-hydroxy-piperidin-1 -yl)-ethyl]-3-{2- 
[2-(4-fluoro-phenyl)-ethyl]-pyridin-4-yl}-urea 


0.68 


477.44 


37 


1-{2-[3-(2-Methyl-6-phenethyl-pyridin-4-yl)-ureido]- 
ethyi}-4-phenyl-piperidine-4-carboxylic acid benzyl- 
methyl-amide 


0.79 


590.53 


38 


1-[2-(4-Benzyl-piperidin-1-yl)-ethyl]-3-{2-[2-<4-fluorD- 
phenyl)-ethyl]-6-methyl-pyridin-4-yl}-urea 


0.75 


475.49 
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Example 39. 

1-r2-f4-Ben2vl-Diperidin-1-vn-ethvn-3-(2-methvl-pvridin-4-vh-urea. 

^ V HN— </ N 

O \ 

Example 39.1. 

5 1-r2-(4-Benzvl-piperidtn-1-vlV-2-oxo-ethvn-3-(2-methvl-Pvridin-4-vn-urea. 

To a cooled (O'C) mixture of [3-(2-methyl-pyridln-4-yl)-ureldo]-acetlc acid 
(Example D3., 105 mg, 0.5 mmol), 4-benzylpiperidlne (Example A1., 105 mg, 0.6 
mmol), HOBt (81 mg, 0.6 mmol), TEA (0.14 mL, 1 mmol) and a cat. amount of 
DMAP in CH2CI2 (20 mL) are added, followed by EDC (115 mg, 0.6 mmol). The 
10 mixture is stirred at r.t. for 15 h. The mixture is quenched with sat. aq. NagCOs (25 
mL), the phases are separated, and the aq. phase is extracted with CH2CI2 (3 x 30 
mL). The combined organic extracts are dried (Na2S04), filtered and evaporated to 
provide the crude title compound. 

Example 39.2. 

15 1 -r2-(4-Benzvl-piperidin-1 -vlVethvn-3-(2-methvl-pvridin-4-vl Vurea. 

The crude 1-[2-(4-benzyl-piperidin-1-yl)-2-oxo-ethyl]-3-(2-methyl-pyridin-4-yl)-urea 
(Example 39.1., 0.5 mmol) is dissolved in THF (5 mL) and added to a cooled (0°C) 
suspension of LIAIH4 (100 mg, 2.5 mmol) In THF (20 mL). The mixture is warmed 
during 15 h to r.t. The reaction mixture is carefully added to EtOAc (100 mL) and 
20 MeOH (5 mL), and, subsequently, sat. aq. NaHCOa (2 mL) are added. The mixture 
is filtered, the filtercake washed with IVleOH (2 x 50 mL), and the filtrate is 
evaporated. The residue is taken up in a minimal amount of MeOH, diluted with 
CH2CI2, dried (Na2S04). filtered and evaporated. The residue is purified by HPLC 
to provide the title compound. 



wo 2005/030209 PCT/EP2004/010559 



69 



Example 
No 


Example 


tR 




39 


1 -[2-(4-Benzyl-piperidin-1 -yl)-ethyll-3-(2-methyl- 
pyridin-4-yl)-urea 


0.62 


353.12 



Example 40. 



1-r2-f4-Ben2vl-4-hvdroxv-Diperidin-1-vh-ethvn-3-f2-benzvl-pvridin-4-vn-urea. 




Example 40.1. 

1-r2-^4-Benzvl-4"hvdroxv-piperidin-1-vlV-ethvn-3-(2-chloro-pvridin-4-vn-urea. 

The title compound Is prepared from 2-(4-benzylpiperidino)-1-ethanamlne 
(Example B1.) and 2-chloro-4-isocyanatopyridine (Example C11.) using the 
method described In Example 17. 

Example 40.2. 

1 -r2-(4-Benzvl-4-hvdroxv-Diperidin-1 -vlVethvn-3-(2-benzvl-pvridin-4-vlVurea. 

A mixture of 1-[2-(4-benzyl-4-hydroxy-pipeiidln-1-yl)-ethyl]-3-(2-chloro-pyridln-4- 
yl)-urea (98 mg, 0.3 mmol). B-benzyl-9-BBN (0.5 M In THF, 4 mL, 2 mmol), 
triphenylphosphine (29 mg, 0.11 mmol), tetrakis(triphenylphosphlne)palladlum(0) 
(11 mg, 0.01 mmol), 2 M aq. K2CO3 (0.5 mL) and dimethoxyethane (1 mL) is 
degassed and heated under argon at 90°C for 7 days. The mixture is evaporated 
and the residue purified by preparative HPLC to provide the title compound. 



Example 
No 


Example 




[M+H]* 


40 


1-[2-(4-Benzyl-4-hydroxy-piperidln-1 -yl)-ethyl]-3-(2- 
benzyI-pyridln-4-yl)-urea 


0.65 


445.4 
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N-(1-f2-r3-f2-Ethvl-6-methvl-pvridin-4-vn-ureido1-ethv»-oiperidin-4-vn-4- 
fluoro-itf-propvl-benzenesulfonamide. 




5 To a solutton of (2-ethyl-6-methyl-pyridin-4-yl)-carbamic acid pentafluorophenyi 
ester (Example C13., 0.2M, 3 mL, 0.6 mmol) is added a solution of A/-[1-(2-amino- 
ethyl)-piperidin-4-yi]-4-f(uoro-Af-propyl-benzenesutfonamide (Example B6., 182 
mg, 0.53 mmol). The mixture Is stirred at r.t. for 15 h. The mixture is evaporated 
and the residue purified by HPLC to provide the title compound. 

10 The following compounds are prepared from Examples B4.-B6. or B10.-B11. and 
Examples C13. or C14. using the method described for Example 41. 



Example 
No 


Example 


tR 


[M+H]* 


41 


. A/-(1-{2-I3-(2-Ethyl-6-methyl-pyridin-4-yI)-ureido]- 
ethyl}-piperidin-4-yl)-4-fluoro-AH>ropyl- 
benzenesulfonamide 


0.69 


506.27 


42 


4-Bromo-A/-ethyl-A/-(1-{2-[3-(2-ethyl-6-methyl- 
pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl)- 
benzenesuifonamide 


0.7 


554.2 


43 


W-(H2-[3-(2-Ethyl-6-methyl-pyridln-4-yl)-ureidol- 
ethyl}-plperidin-4-yl)-4-methoxy-A/-propyl- 

benzenesulfonamide 


0.69 


518.23 


44 


1-{2-[3-(2-Ethyl-6-methyl-pyridin-4-yl)-urBido]-ethyl}T 
4-methyl-plperidine-4-carboxylic acid benzyl-tnethyl- 

amide 


0.65 


452.35 
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45 


1-{2-[3-(2-Ethyl-6-methyl-pyrIdln^yl)-ureldo]-ethyl)- 
4-meth^-piperidine-4-carboxylic acid (4-methoxy- 
bGn2n/!Vmethvl-amide 


0.65 


482.32 


46 


1-{2-[3-(2,6-Dimethy!-pyridin-4-yl)-ureido]-ethyl}-4- 
methyl-piperidine-4-carboxylic acid benzyi-methyi- 

amide 


0.63 


438.22 


47 


1-{2-[3-<2,6-Dimethyl-pyridin-4-yi)-ureido]-ethyl}-4- 
methyl-piperidine-4-carboxylic acid (4-metlioxy- 
benzyl>-methyl-amide 


0.64 


468.27 



Example 48. 



N-(1-^2-r3-(2.6-Dimethvl-Dvridin-4-vn-ureido1-ethvlVpiperidin-4-vn-A/-m6thvl- 
benzenesulfonamide. 




H H 



5 To a cooled (CC) mixture of 1-(2,6-dimethyl-pyridin-4-yl)-3-[2-(4-methylamino- 
piperidin-1-yl)-ethyl]-urea (Example E1., 0.3 mmol) and TEA (0.5 mL, 0.35 mmol) 
In CH2CI2 (2 mL) is added a solution of benzenesulfonyl chloride (53.0 mg, 0.3 
mmol) in CH2CI2 (1 mL). The mixture is stin^d at r.t. for 15 h and evaporated, the 
residue is purified by HPLC to provide the title compound. 

10 The following compounds are prepared from Examples E1.-E4. using the method 
described for Example 48. 



Example 
No 


Example 


tR 


[M+H]* 


48 


A/-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureldo]-ethyl}- 
piperidin-4-yl)-A/-methyl-benzenesulfonamide 


0.61 


446.11 
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49 


A/-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yI)-ureido]-ethyl}- 
piperidin-4-yl)-4-methoxy-A^metiiyl- 

uonze n6oU iTonaiTi luo 


0.63 


476.12 


50 


W-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yJ>-ureido]-ethyl}- 
piperidin-4-yl)-3-methoxy-A/-methyl- 
uen26neouiionarniu6 


0.64 


476.13 


51 


A^-(1-{2-I3-(2,6-Dimethyl-pyridln-4-yl>-ureido]-ethyl}- 
piperidin-4-yl)-2,5-dimethoxy-N-methyl- 

DenzenesuiTorianiiae 


0.64 


506.15 


52 


A/-(1-{2-[3-(2.6-Dimethyl-pyrfdln-4-yl)-ureido]-ethyl}- 
plperidln-4-yl)-3,4-dlmethoxy-A/-methyl- 

uenzQnesuiToriaiTiiue 


0.62 


506.13 


53 


A/-{1-{2-[3-(2,6-Dimethyl-pyridin-4-yl>-ureido]-ethyl}-- 
plperidln-4-yl)-2-methoxy-4,/N/-dimethyI- 
uen^^neouiTuriaiiiiue 


0.64 


490.12 


54 


A/-(1-{2-[3-(2,6-D^methyI-pyridin-4-yl)-ure^dol-ethyl^ 
plperidln-4-yl)-4-fIuoro-A/-methyl- 

D6n^c^i it^oUilUl lai 1 UUc; 


0.63 


464.09 


55 


A/-<1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-3-fluoro-A/-methyl- 
Don26n6suiioriaiiiicio 


0.63 


464.08 


56 


A/-(H2-[3-(2.6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}-- 
piperidin-4-yl)-2-fluoro-A/-methyl- 

D6nz.on6oUITUriai 11106 


0.62 


464.08 


57 


W-(1-{2-[3-<2,6-Dlmethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-2,4-clifluoro-A/-methyl- 


0.64 


482.08 


58 


A/-(1-{2-[3-(2,6-Dimethyl-pyridln-4-yl)-ureido]-ethyl^ 
■ piperidln-4-yl)-3,4-difluoro-A/-methyl- 
benzenesulfonamide 


0.66 


482.07 


59 


A/-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureidol-ethyl}- 
piperidin-4-yl)-2,6-difluoro-A/-methyl- 
benzenesulfonamide 


0.63 


482.07 
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60 


A/-{1-{2-[3-(2.6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
plperidin-4-yl)-4-ethyl-A/-methyl- 
DenzenesuiTonamiue 


0.68 


474.13 


61 


A/-{4.[(H2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureiclo]- 
ethyl}-piperidin-4-yl)-methyl-sulfamoyll-phenyl}- 
acetamide 


0.6 


503.13 




AK1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
pipenQin-4-yi )-H-isopropoxy-iv-nrietnyi- 
benzenesulfonamide 


\J.o9 


504.16 


63 


Af-(i-\^-lo-^z,D-uirneinyi-pynain"4-yi;-ureiuoj^^ 
piperidin-4-yl)-4,A^dimethyl-benzenesulfonamide 


0,64 


460.1 


64 


Af-v 1 , b- uimGinyi-pynd 1 n-4-yi )-u reidoj-^tnyij^ 
piperidln-4-yl)"3,A/-<limethyl-ben2enesulfonamide 


0.65 


460.11 


65 


AKH2-[3K2.6-Dimethyl-pyridin-4-yl)-ureidoHthy^ 
pipenuin-4-yij-z,/vKiinietnyi-DenzenesuiTonarn 


0.64 


460.11 


66 


AK1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureidol-ethyl}- 
piperidin-4-yl)-4-methoxy-2,3,6,A/-tetramethyl- 
DenzenesuiTonamide 


0.71 


518.16 


67 


4-Chloro-A/'^H2-[3-(2.6-dimethyl-pyridin-4-yl)- 
ureldo]-ethyl}-piperidin-4-yl)-A/-methyl- 
DenzenosuiTonamiae 


0.66 


480.06 


68 


3-Chloro-/V-(H2-[3-(2,6-dimethyl-pyridin-4-yl)- 
ureido]-ethyl}-plperidin-4-yl)-A/-methyl- 

oenzenesuiTonarniae 


0.66 


480.05 


69 


2-Chloro-A/-(1-{2-[3-(2,6-dimethyl-pyridln-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-/S/-methyl- 


0.64 


480.05 


70 


3,4-DichIoro-A/-(1-{2-[3-(2,6-dimethyl«pyridin-4-yl)- 
ureido]-ethyl>-piperidin-4-yl)-A/-methyl- 
benzenesulfonamide 


0.70 


514.03 
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71 


A/-(1-{2-[3-(2,6-Dimethyl-pyridln-4-yI)-ureido]-ethyl}- 
piperidin-4-yl)-A/-methyl-4-trrfluoromethyl- 


0.70 


514.11 


72 


A/-(1-{2-I3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidln-4-yl)-A/-methyl-3-trifluoromethyl- 

UtSlidLxSl icoUIIWIi lallllCIo 


0.70 


514.1 


73 


Thiophene-2-sulfonic acid (1-{2-[3-(2,6-dimethyl- 
pyridin-4-yl)-ureido]-^thyl}-piperidin-4-yl)-methy^ 


0.61 


452.05 


74 


5-Chloro-thiophene-2-sulfonic acid (H2-[3-(2,6- 
dimetliyl-pyridin-4-yl)-ureido]-ethyl}-piperidln-4-yI)- 


0.66 


486 


7S 


2,5-DiclilorO"thiophene-3-sulfonic acid (H2-[3-{2,6- 
uii 1 loll iyi~|jyf lull i"H-yiy-ur eiuoj-euiyij-piperiuin'"*Hyi/~ 
metliyl-amlde 


U.OO 




76 


iv"\ 1 ~\iC"io"^iC,u"i^ii lieu iyi"pyriain'*H"yi ^-ureiaoj-einyi/~ 
p!peridin-4-yl>-A/-ethyl-benzenesulfonamide 


0.64 


460.29 


77 


/v-^ i"\^"lo-^^,Q-Miin^?iny!-pynain^*t-yi ^"ureiaoj~©tnyir- 
plperidln-4-yl)-A/-ethyl-3-fluoro-benzenesulfonamide 


0.66 


478.11 


78 


A/-(1-{2-[3-(2,6-Dimethyl-pyridjn-4-yl)-ureido]-etliyl}- 
p 1 p t? n u 1 n-*fr"y 1 /-/ v-e ui y i-^-Ti uo ro- ue nze n 


0.65 


478.12 


79 


A/-{1-{2-I3-(2,6-Dimethyl-pyridin-4-yl)-ureldol-ethyl}- 
plperidin-4-yl)-A/-ethyl-2,4-difluoro- 

uonzoneoUiToriarniue 


0.67 


496.14 


80 


A/-(1-{2-[3-(2.6-Dimethyl-pyridin-4-yl)-ureldo]-ethyO- 
pipei1din-4-yl)-A/-ethyl-3.4-difluoro- 

UOI i£XSl lOoUIIVII ICll I liUCr 


0.68 


496.12 


81 


A/-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-A/-ethyl-2,6-dif1uoro- 
benzenesulfonamtde 


0.65 


496.13 


82 


N-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yi)-4,A^diethyl-benzenesulfonamide 


0.7 


488.15 
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83 


AK1-{2-[3-(2.6-Dimethyl-pyridln-4-yl)-ureido]-ethyl}- 
piperjdin-4-yi)-A/-ethyl-4-isopropoxy- 
benzenesulfonamide 


0.71 


518.19 


84 


/VKH2-[3-(2,6"Dimethyl-pyriclin-4-yl)-ureidol-ethyl}- 
piperidin-4-yl)-A/-ethyl-4-methyl- 
benzenes u if onamide 


0.67 


474.14 


85 


A/-(1-{2-[3-(2,6-Dirnethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-A/-ethyl-3-methyl- 
benzenesulfonamide 


0.67 


474.13 


86 


A/-<1-{2-[3-(2,6"Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-A/-ethyl-2-methyl- 
benzenesulfonamide 


0.66 


474.14 


87 


AKH2-[3-(2.6-Dimethyl-pyridin-4-yl)-ureidol-ethyl}- 
plperidin-4-yl)-A/-ethyl-4-methoxy-2,3,6-trimethyl- 
benzenesulfonamidp^ 


0.72 


532.19 


88 


4-Chloro-A/-(1-{2-I3-(2,6-dimethyl-pyridin-4-yl>. 
ureidol-ethyl}-pIperidin-4-yl)-A(-ethyl- 
benzenesulfonamide 


0.68 


494.11 


89 


3-Chloro-A/^1-{2-[3-{2,6-dlmethyl-pyridin-4-yl)- 
ureido]-ethyI}-pIperidin-4-yl)-A^-ethyl- 
benzenesulfonain ide 


0.69 


494.1 


90 


2-Chloro-A/-<H2-[3-(2.6-dlmethyl-pyridin-4"yl)- 
ureldo]-ethyl}-piperidln-4-yl>-A/-ethyl- 
benzenesulfonamidA 

Ai^wl IabwI twwUIl ICII 1 ilVJ^7 


0.66 


494.09 


91 


3ADichioro-A/-(1-{2-[3-(2,6-<limethyl-pyridin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-A/-ethyl- 
benzenesulfonamide 


0.72 


528.03 


92 


A/-{1-{2-[3-(2,6-Dlmethyl-pyridln-4-yl)-ureido]-ethyl}- 
piperidin-4-yi)-N-ethyi-4-trifiuoromethyl- 
benzenesulfonamide 


0.71 


528.1 


93 


A/-(1-{2-[3-{2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-A/-ethyl-3-tr1fluoromethyl- 
benzenesulfonamide 


0.71 


528.12 
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94 


A/-(1-{2-[3-(2.6-Dimethyl-pyridin-4-yl)-urBldo]-ethyl}- 
piperidin-4-yl)-A/-ethyl-2-ti1fIuoromethyl- 
benzenesulfonamide 


0.69 


528.11 


95 


Thiophene-2-suifonic acid (H2-[3-(2,6-dimethyl- 
pyridln-4-yI)-ureldo]-ethyl}-piperidin-4-yl)-ethyl- 

dl 1 IIUw 


0.63 


466.08 


96 


5-Chloro*thiophene-2-sulfonic acid (1-{2-[3-(2,6- 
dimethyl-pyridin-4-yl>ureido]-ethyl}-piperidln-4-yl)- 

h\^-A m iri A 


0.69 


500.07 


97 


2,5-Dichloro-thiophene-3-sulfonic acid (1-{2-[3-(2,6- 
dimethyl-pyridin-4-yl)-ureido]-ethyl}-plperidln-4-yl)- 

ly 1 oil 1 ii\JO 


0.71 


533.98 


98 


A/-(1-{2-[3-(2.6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
plperidin-4-yl)-A/-ethyl-2,5-dimethoxy- 
b6n76np^ij|fnnpmiHp 


0.65 


520.28 


99 


5-BromoA/-(H2-[3-(2,6-dimethyl-pyridin-4-yl)- 
ureldol-ethyl}-piperidin-4-yl)-A/-ethyl-2-methoxy- 

hpHTpnp^i j|fnn?^miHp 


0.69 


568.2 


100 


/V-(1-{2-[3-(2,6-Dlmethyl-pyridln-4-yl)-ureidol-ethyl^ 
p^peridin-4-yl>-A^«thyl-2-methoxy-4-methyl- 

lipn7AnAQijifnnflmirlp 


0.67 


504.28 


101 


A/-(H2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl^ 
plperidin-4-yl)-A/-ethyl-3,4-dimethoxy- 

hi6n7enpQij]fnnflmiHp 


0.65 


520.29 


102 


A/-(1-{2-[3-(2.6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
DiDeridin-4-vlV-A/-eth\/l-3-methoxv- 

benzenesulfonamide 


O 67 




103 


A/-Cyclopropyl-W-(1-{2-[3-(2,6-dimethyl-pyridln-4-yI)- 
ureido]-ethyi}-piperidin-4^yt)-benzenesulfonamide 


0.65 


472.16 


104 


A/-Cyclopropyl-/V-(1-{2-[3-(2,6-dimeUiyl-pyridjn-4-yl)- 
ureldo]-ethyl}-piperidin-4-yl)-3-fIuoro- 
benzenesulfonamide 


0.67 


490.15 
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105 


A^Cyclopropyl-A/-(1-{2-[3-(2,6-dimeth^-pyridin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-2-fluoro- 

ben76n6^ij|fnnarniiip 


0.65 


490.11 


106 


A/-Cyc!opropyl-A/-<1-{2-[3-(2.6Klimethyl-pyridin-4"yl)- 
ureido]-ethyl}-piperidin-4-yl)-2.4-clifluoro- 

-Wwl iCoLJIi Wl ICll 1 UUCP 


0.67 


508.12 


107 


A/-Cyclopropyi-A/-(1-{2-[3-(2.6-dimethyI-p^din-4-yl)- 
uretdo]-ethyl}-piperidin-4-^)-3,4-difluoro- 

hPkn7Pin^Qi ilfonsmirf A 

Mwl l^wl ICOUII wl ICll 1 IIWIV 


0.69 


508.11 


108 


A/-Cydopropyl-N-<1-{2-[3-(2,6-dlmethyI-pyridin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-2,6-difluoro- 

UTSl IZJOI lOoUIIVJI ICll 1 IIVJO 


0.66 


508.13 


109 


A/-Cyclopropyl-A/-(1-{2-[3-(2.6-dimethyl-pyridin-4-yl)- 
ureido]-ethyI}-piperidin-4-yl)-4-ethyl- 

UC7I I^OI ICOUI 1^1 ICll ill Vit? 


0.71 


500.17 


110 


A/-(4-[Cyclopropyl-(1-{2-[3-(2,6Klimethyl"-pyridin-4- 
yl)-ureido]-ethyl}-plperidin-4-yl)-sulfamoyll-phenyl}- 

dsABkCkt 1 llUCr 


0.63 


529.05 


111 


A/-Cyclopropyl-Af-(H2-[3-(2,6-dlmethyl-pyridin-4-yl)- 
ureido]-ethyl}-pip6ridin-4-yl)-4-isopropoxy- 

Ik^wl I^C#l iwOUIIUI ICll 1 IIUC? 


0.71 


530.15 


112 


A/-Cyclopropyl-A/-<1-{2-[3-(2,6-<limethyl-pyridin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-4-methyl- 

UfSt I4.wl IwOUII Wl ICll 1 iivlw 


0.68 


486.1 


113 


N-CycIopropyl-A/-<1-{2-[3-(2,6-dlmethyl-pyridin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-3-methyl- 


0.68 


486.13 


114 


A;-Cyclopropyl-A/-(1-{2-[3-(2,6-dlmethyl-pyridin-4-yl)- 
ureido]-ethyi}-piperidin-4-yl)-2-mettiyl- 
benzenesulfonamide 


0.67 


486.09 


115 


4-Ctiloro-A/-cyclopropyl-A/-{1-{2-[3-(2,6-dimethyl- 
pyridin-4-yl)-ureldo]-ethyl}-piperidin-4-yl)- 
benzenesulfonamide 


0.69 


506.11 
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116 


3-Chloro-A/-cyclopropyl-A/-(1-{2-[3-(2,6-dlmethyl- 
pyriclin-4-yl)-ureido]-ethyl}-piperidin-4-yl)- 
uBnzenesuiTOnaniiaG 


0.69 


506.08 


117 


2-Chloro-A/-cycIopropyl-N-(1-{2-[3-(2,6-cJimethyl- 
pyriclin-4-yl)-ureldo]-ethyl}-pipericlfn-4-yl>- 
Denzenesuiionamicie 


0.67 


506.1 


118 


3,4-Dichloro-AA<5yclopropyl-A/-(1-{2-[3-(2,6-dimethyl- 
pyrid!n-4-yl)-ureido]-ethyl}-piperidin-4-yl)- 
DenzenesuiTonamicie 


0.73 


540.03 


119 


A/-Cyclopropyl-A/-{ 1 -{2-[3-(2,6-dimethyl-pyridin-4-yI)- 
ureido]-ethyl}-piperidin-4-yl)-4-trifluoromethyl- 
benzenesulfonamide 


0.72 


540.12 


120 


/y/-Cyclopropy!-/\/-(1-{2-[3-{2.6-dimethyl-pyridin-4-yl)- 
ureido]-ethyI}-piperidin-4-yl>-3-trlfluoromethyl- 
benzenesulfonamide 


0.72 


540.04 


121 


A/-Cyclopropyl-A/-<1-{2-[3-(2,6Klimethyl-pyrldln-4-yI>- 
ure!dol-ethyl}-piperidln-4-yl)-2-trifIuoromethyl- 
DenzenesuiTonarTiiue 


0.7 


540.07 


122 


Thlophene-2-sulfonlc acid cycIopropyl-(1-{2-[3-(2,6- 
dimethyl-pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl)- 

amida 


0.64 


478.06 


123 


5-Chloro-thiophene-2-sulfonic acid cyclopropyKI- 
{2-[3-(2,6Klimethyl-pyridin-4-yl)-ureido]-ethyl}- 
pipenuin-4-yi^amiae 


0.7 


512.05 


124 


2,5-Dichloro-thiophene-3-sulfonlc acid cyclopropyl- 
(1-{2-[3-(2,6-dimethyl-pyridjn-4-yl)-ureido]-ethyl}- 

pipGnain-^yi j-amiue 


0.71 


545.94 


125 


Af-Cyclopropyl-A/-(1-{2-[3-(2,6-dimethyl-pyridin-4--yl)- 
ureido]-ethyl}-piper1din-4-^>4-methoxy- 
b6n7An6SLi ffnna m iHp 


0.66 


502.29 


126 


A/-Cyclopropyl-A/-(1-{2-[3-(2,6-dimethyl-pyridin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-3-methoxy- 
benzenesulfonamide 


0.67 


502.27 
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127 


A/-Cyclopropyl-AK1-{2-[3-(2,6-dlmethyl-pyriclin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-2,5-dimethoxy- 

utsi t£ssi ic$ouiionarniu6 


0.67 


532.25 


128 


Af-Cyclopropyl-A/-(H2-[3-(2,6-dimethyl-pyridin-4-yl)- 
ureido]-ethyI}-piperidin-4-yl)-2-methoxy-4-methyl- 
1 i^c? 1 1 t7ou iru na rn lue 


0.67 


516.3 


129 


A/-Ethyl-AK1-{2-[3-(2-ethyl-6-methyl-pyridln-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-2-methoxy-4-methyl- 

uenz6n6suiTonaiTiiQe 


0.68 


518.27 


130 


A/-Ethyl-A/-{1-{2-[3-(2-ethyl-6-methyl-pyridin-4-yl)- 
ureido]-ethyl}-piperidin-4-yl)-3,4-dlmethoxy- 


0.66 


534.25 


131 


A/-Ethyl-A/-(1 -{2-[3-(2-ethyl-6-methyl-pyridin-4-yl)- 
ureldo]-ethyl}-piperldin-4-yl)-3-methoxy- 
benzenesulfonamide 


0.68 


504.27 



Example 132, 



2"(3,4-Dichloro-phenvn-/V-f1-l2-r3-f2,6-dimethvl-pvridin-4-vl^ureido1^^ 
pIperidln^vn-Ay-methvl-acetamlde, 




5 To a cooled (0**C) mixture of 1-(2,6Hlimethyl-pyridlri-4-yl)-3-[2-(4-methylamlno- 
piperidin-1-yl)-ethyl]-urea (Example E1., 0.3 mmol) and TEA (0.5 mL, 0.35 mmol) 
in CH2CI2 (2 mL) is added a solution of (3,4-dlcliioro-phenyl)-acetyi chloride (67.0 
mg, 0.3 mmol) In CH2CI2 (1 mL). The mixture is stirred at r.t. for 15 h and 
evaporated, the residue is purified by HPLC to provide the title compound. 



10 The following compounds are prepared from Examples E1.-E4. using the method 
described for Example 132. 
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Example 

Mo 
no 


Example 


tR 


[M+H]* 


132 


2-(3.4-Dichloro-phenyl)-W-(1-{2-[3-(2,6-climethyl- 
pyridin-4-y!)-ureido]-ethyl}-piperidin-4-yl)-W-methyl- 
aceismiQe 


0.69 


495.24 


133 


A/-(1-{2-[3-(2,6-Dimethyl-pyridln-4-yl)-ureido]-ethyl^ 
piperidin-4-yi)-2-(2-methoxy-phenyl)-A/-methyl- 
oceiamlue 


0.63 


454.26 


134 


1"Phenyl-cyclopropanecarboxyllc acid (1-{2-[3-(2,6- 
dimethyi-pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl)- 
metnyhamicio 


0.63 


450.23 


135 


1-(4-Chlorophenyl>-cyclopropanecarboxylic acid (1- 
{2-[3-(2,6-dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-methyl-amide 


0.68 


484.26 


136 


1 -(4-Methoxy-phenyl)-cyclopropanecarboxylic acid 
(1-{2-[3-(2,6-dimetlnyl-pyridin-4-yl)-ureido]-ethyl}- 
pipenain-4-y 1 j-rneinyi-aiTiioe 


0.64 


480.31 


137 


2-(3.4-Dimetlioxy-phenyl)-A/-(1-{2-[3-(2,6-dimethyl- 
pyridin-4-yl)-ureido]-etliyl}-piperidin-4-yl)-A/-methyl- 
acetamids 


0.6 


484.36 


138 


2-(4-Chloro-phenyl)-A/-( 1 -{2-[3-(2,6-dimethyl-pyridin- 
4-yl)-ureidol-etiiyl}-piperidin-4-yl)-A(-methyl- 
acetamioe 


0.66 


458.23 




A/-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yl>-ureido]-ethyl}- 
pipenain-*i-yi/-z-^*HTiuoro-pnBnyi;-/v 
acetamtde 


U.OO 




140 


piperidin-4-yl)-A/-methyl-2-phenyl-aceteimide 


0.61 


424.26 


141 


AK 1 -{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-A/-methyl-2-pyridin-2-yl-acetamide 


0.47 


425.23 
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142 


2-(3-Chloro-phenyl)-A/-(1-{2-[3-(2,6-dlmethyl-pyridin- 
4-yf)-ureido]-ethyl}-piperidin-4-yl>-A/-methyl- 
acetamtde 


0.66 


458.24 


143 


2-(2-ChIoro-phenyl)-A/-(H2-[3-(2.6-dimethyl-pyridin- 
4-yl)-ureido]-ethyl}-pipericlin-4-yl)-A/-methyl- 


0.64 


458.21 


144 


2-(4-Chloro-phenyl)-AA«thyl-AK1 -{2-[3-(2-ethyl-6- 

nriethvl-D\/ridin-4^\/IViirpiHn1-pthvl\--nin^riHiri-J^\/l\- 

isobutyramide 




9 1 *f.OO 


145 


2-{2-Chloro-phenyl)-A/-(1-{2-[3-(2,6-dimethyl-pyridin- 

Vu rpidol-pth vIV-nlnpriH i H'ULaA V A/-4ath\/t_o mat ft m iHo 
^^y/^ui ^iviwj lyij iviii i^v*yi/~/v'x?u iyi~ci\>ciciiiii\jc? 


0.67 


472.31 


146 


2-(3,4-Dichloro-phenyI)-A/-(1-{2-[3-(2,6-dimethyl- 
pyridin-4-yl)-ureidol-ethyl}-piperidin-4-yl)-A/-ethyl- 


0.71 


506.2 


147 


A/-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl^ 
piperidin-4-yl)-AA«thyl-2-(2-methoxy-phenyl>- 

ci\,r\:7i.ai 1 iiuw 


0.65 


468.31 


148 


2-(4-Chloro-phenyl)-A/-(1-{2-[3-(2,6-dimethyl-pyridin- 
4-yi)-ureido]-ethyl}-piperidin-4-yi}-A/-ethyi- 

ifiohiitx/ramiri^ 


0.7 


500.31 


149 


1-Phenyl-cyclopropanecarboxylic acid (1-{2-[3-{2,6- 
dimethyl-pyridin-4-yl)-ureidol-ethyl}-piperidin-4-yl)- 

6t hvUd in iH p 

wii lyi ciiiiivic? 


0.64 


464.31 


150 


1-(4-Chloro-phenyl)-cyclopropanecarboxylic acid (1- 
{2-[3^2,6-dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
DiDeridin-4-\/IV-6th\/l-amidp 

(■/■fi^wi i^^^yiy wiiiyi Giiiiiviw 


0.68 


498.3 


151 


1 -(4-Methoxy-phenyl)-cyclopropanecarboxyllc acid 
(1-{2-[3-(2,6<limethyl-pyridln-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-ethyl-amide 


0.65 


494.34 


152 


A/-(1-{2-[3-(2,6-Dimethyl--pyridin-'4-yl)-ureidol-ethyl}- 
piperidin-4-yl)-A/-ethyl-2-plienyl-acetamlde 


0.62 


438.27 
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1 oo 


A/-{1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureido]-ethyl}- 
pipenain-4-yi/-Af-6inyi-z-^4^rnGinox^ 
acetamide 




>iPA Oi 


154 


/v-p-|2-[o-^2,D-uimetnyi-pynain~4-yi)-ureiaoj^ 
piperidin-4-yl)-A/'^thyl-4-methoxy-benzamlde 


0.6 


454.26 


155 


Af-i 1 ■^2-[o-(2,o-uirnetnyi-pyno in-4-yi)-ureia 
piperidin-4-yl)-A/-ethyl-3,4-dim6thoxy-benzamid6 


0.69 


454.26 


156 


A/-(H2-[3-(2.6-Dimethyl-pyridln-4-yl)-ureido]--ethyl}- 
p I penoi n-4-yi j-/v-etnyi-4-nuoro-Den2aiTi lus 


0.6 


442.24 


157 


AK1-{2-[3-(2,6-Dimethyl-pyridin-4-yI)-ureido]--ethyl}- 
piperidln-4-yl)-A/-ethyI-2-(3-methoxy-phenyl)- 
acetamide 


0.62 


468.34 


158 


2-(3,4-Dimethoxy-phenyl)-A/-(1-{2-l3K2.6-dimethyl- 
pyridln-4-yl)-ureldo]-ethyl}-plperidin-4-yl)-A/-ethyl- 
acetamide 


0.61 


498.38 




2-(2.5-Dimethoxy-phenyl)-A/-(1-{2-[3-(2,6-dIrnethyl- 
pynoin-4-yij-ureiaoj-^tnyij-pipenain-4-yi}-A/ 
acetamide 


U-D*l- 


AOft OO 


160 


/v-(i-t2-[o-(2,o-uimeinyi-pynain-4-yi)-ureiQOj- 
pipeiidin-4-yl)-A/-ethyl-2-thioplien-2-yl-acetamide 


0.6 


444.23 


161 


1 -\2-io-^2,o-uimetnyi-pyriain-4-yi;-ureidoj-^m 
piperidin-4-yl)-W-ethyl-2-(4-fiuoro-phenyl)-acetamide 


0.63 


456.3 


162 


A/-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yl)-ureldo]-^thyl}- 
pipenain-*Hyi ^-Af-etnyi-Denzamiae 


0.58 


424.23 


163 


1-Plienyl-cyclopropanecarboxyilc acid etliyK1-{2-[3- 
(2-ethyl-6-methyl-pyridin-4-yl)-ureido]-ethyl}- 


0.66 


478.36 


164 


1 -(4-Chloro-plienyl)-cyclopropanecarboxylic acid 
etliyl-(1-{2-[3-(2-ethyl-6-methyl-pyridin-4-yl)-ureido]- 
ethyl}-piperidin-4-yl)-amide 


0.7 


512.27 
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165 


1 -(4-Methoxy-phenyi)-cyclopropanecarboxylic add 
ethyl}-piperidin-4-y1)-amide 






166 


W-Ethyl-W-(1-{2-[3-(2-ethyl-6-methyl-pyridin-4-yl)- 


0.64 


452.3 


167 


2-(4-Chloro-phenyl)-A/-ethyl-/V-(1-{2-[3-(2-ethyl-6- 
methyl-pyridin-4-yl)-ureido]-ettiyl}-piperidin-4-yl)- 


0.69 


486.31 


168 


2-(4-Chloro-phenyl)-A/-cyclopropyl-AKH2-[3-(2,6- 
dlmethyl-pyridin-4-yl)-ureido]-ethyl}-piperidin-4-yl)- 

loou u ly r ci iTi iQ6 


0.69 


512.4 


169 


1 -(4-Methoxy-phenyl)-cyclopropanecarboxylic acid 
cyclopropyl-(1-{2-[3-(2.6-dimethyl-pyridin-4-yl)- 
ureiuuj*^inyi/~pipt3nain'""*i-'yi^aiTi 


0.67 


506.35 


170 


2-(4-Chloro-phenyl)-A/-cyclopropyl-A/-(H2-[3-(2.6- 
dlmethyl-pyridin-4-yl)-ureldo]-ethyl}-plperidin-4-yl)- 


0.69 


484.32 


171 


1 -(4-ChlorO"phenyl>-cyclopropanecarboxylic acid 
cyclopropyK1-{2-[3-(2,6-dimethyl-pyridin-4-yl)- 
II roiH n1->etH vl\-ni nfiridi n-^vl rn id A 


0.7 


510.31 


172 


1-Phenyl-cycIopropanecarboxylic acid cyclopropyl- 
(H2-[3-{2,6-<limethyl-pyridin-4-yl)-ureido]-ethyl}- 
piperidin-4-yl)-amide 


0.66 


476.41 



Example 173. 



iV-f1-f2-r3-(2.6-Dimethvl-pvridin^-v»-ureido1-ethvll-piDeridin-4-v»-Af-ethvl-2- 

methoxv-benzenesulfonamide. 



5 A suspension of 5-bromo-A/-(1-{2-[3-{2,6-dimethyl-pyriclin-4-yl)-ureido]-ethyl}- 
piperidin-4-yi)-A/-ethyl-2-methoxy-benzenesuifonamide (Example 99. 30 mg, 0.05 
mmol) and Pd-C (10 %, 20 mg) in MeOH <10 mL) is stirred under hydrogen 
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atmosphere for 15 h. The catalyst is filtered off and the reaction mixture 
evaporated to provide the title compound. 



Example 
No 


Example 




pui+HT 


173 


/\/-(1-{2-[3-(2,6-Dimethyl-pyridin-4-yI)-ureido]-ethyl}- 
piperidln-4-yl)-A/-ethyl-2-methoxy- 
benzenesulfonamide 


0.64 


490.13 



Example 1 74, In Vitro BioLOGiCAL Characterizatiom 

The inhibitory activity of the compounds of General Formula 1 on the actions of 
5 urotensin II can be demonstrated using the test procedures described hereinafter: 

1) iNHISmON OF HUMAN r^^^il-UROTENSIN II BINDING TO A RHABDORflYOSARCOMA 
CELL UNE 

Whole cell binding of human [''^^l]-urotensin II is performed using human-derived 
TE-671 rhabdomyosarcoma cells (Deutsche Sammlung von Mlkroorganismen und 
10 Zellkulturen, cell line #ACC-263), by methods adapted from a whole cell 
endothelin binding assay (Breu V et al, In vitro characterization of Ro-46-2005, a 
novel synthetic non-peptide antagonist of ETa and ETb receptors. FEBS Lett. 
1993,334,210-214). 

The assay is performed In 250 p.L Dulbecco's Modified Eagle Medium, pH 7.4 
15 (GIBCO BRL, CatNo 31885-023), including 25 mM HEPES (Fluka. CatNo 05473), 
1.0 % DMSO (Fluka, CatNo 41644) and 0.5% (w/v) BSA Fraction V (Fluka. CatNo 
05473) in polypropylene microtiter plates (Nunc, CatNo 442587). 300'000 
suspended cells are incubated with gentle shaking for 4 h at 20*'C with 20 pM 
human [^^^l]Urotensin II (Anawa Trading SA, Wangen, Switzeriand, 2130Ci/mmol) 
20 and increasing concentrations of unlabeled antagonist Minimum and maximum 
binding are derived from samples with and without 100 nM unlabelled U-ll, 
respectively. After the 4 h incubation period, the cells are filtered onto GF/C 
filterplates (Packard, CatNo 6005174). The filter plates are dried, and then 50 pL 
scintillation cocktail (Packard, MicroScint 20, CatNo 6013621) is added to each 
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well. The fllterplates are counted in a microplate counter (Packard Bioscience, 
TopCount NXT). 

All test compounds are dissolved and diluted in 100% DMSO. A ten-fold dilution 
into assay buffer is perfonmed prior to addition to the assay. The final 
concentration of DMSO in the assay is 1 .0%. which is found not to interfere with 
the binding. IC50 values are defined as the concentration of antagonist inhibiting 
50% of the specific binding of [^^^IJhuman U-ll. Specific binding is the difference 
between maximum binding and minimum binding, as described above. An IC50 
value of 0.206 nM is found for unlabeled human U-ll. The compounds of the 
invention are found to have ICso values ranging from 0.1 to 1000 nM in this assay. 

2^ Inhibition of human r^^^n-uROTENSiN II binding to mebabranes from 

RECOMBINANT CELLS CARRYING THE UROTENSIN II-RECEPTOR 

Membranes from CHO cells expressing human Urotensin II receptor were 
prepared as described before (Breu V. et al, FEBS Lett 1993; 334:210-214; 
Martlne Clozel et. al., "Pharmacology of the Urotensin-ll Receptor Antagonist ACT- 
058362: First Demonstration of a Pathophysiological Role of the Urotensin 
System". J Phannaco! Exp Ther. 2004; DOI:1 0.1 124/jpet.1 04.068320; WO- 
1999/40192). The binding assay was perfomied in 200 pi of PBS 1x pH 7.4 
including 1 mM EDTA, 2.5% DMSO and 0.5% (w/v) BSA in polypropylene 
microtiter plates. Membranes containing 2-5 pg protein were incubated for 4 hours 
at room temperature with 20 pM (12000 cpm) [^^^l]-Urotensin II and increasing 
concentrations of unlabeled antagonists. Minimum and maximum binding were 
derived from samples with and without 1 pM of unlabeled Urotensin 11, 
respectively. After 4 hours of incubation, the membranes were filtered onto 
fllterplates and washed 3 times with PBS 1x, 0.1% (w/v) BSA. 25 pi of scintillation 
cocktail was added to each well after drying the plates and the radioactivity on the 
fllterplates was detemiined in a microplate counter. 

The (x>mpounds of General Fomnula 1 are found to have IC50 values ranging from 
0.1 to 1000 nM in this assay. Preferred compounds of General Formula 1 have 
iCso values ranging from 0.1 to 100 nM. Most preferred compounds of General 
Formula 1 have IC50 values ranging from 0.1 to 10 nM. 
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In the following table IC50 values of compounds of General Formula 1 are 
summarized. 



Example 
No 


Example 


IC50 
[nllfl] 


2 


1-{2-[3-(2,6-Dlmethyl-pyridin-4-yl)-ureido]-ethyl}-4- 
phenyl-piperidine-4-carboxylic acid benzyl-methyl- 
amide 


0.7 


41 


N-( 1 -{2=[3-(2-Ethyl-6-methyl-pyridin-4-yl)-ureidol- 
ethyl}-piperidin-4-yl)-4-fluoro-A/-propyl- 
benzenesulfonamide 


0.4 


74 


5-Chloro-thlophene-2-sulfonic acid (1-{2-[3-(2,6- 
dlmethyl-pyrid!n-4-yl)-urejdo]-ethyl}-piperidin-4-yl)- 
methyl-amide 


0.5 


96 


5-Chloro-tliiophene-2-sulfonic acid (1-{2-l3-(2,6- 
dimethyl-pyridin-4-yl)-ureldo]-ethyl}-piperidin-4-yI)- 
ethyi-amide 


0.2 


150 


1-(4-Chloro-phenyl)-cyclopropanecarboxylic acid (1- 
{2-l3-(2,D-dimethyl-pyridin-4-yl)-ureido]-etiiyl}- 
piperidin-4-yl)-ethyl-amide 


0.7 



3) Inhibition of human urotcnsiw II-induced contractions on isolated rat 

THORACIC aorta: 

5 Adult male rats (Wistar or Sprague-Dawley) are euthanized by CO2. An aortic 
segment (12mm) is isolated immediately distal to the left sub-clavian arterial 
branch, and vessel rings (3mm wide) are prepared. The endothelium Is removed 
by inserting the tip of a watchmaker's forceps inside the lumen and gently rolling 
the tissue on a moist filter paper. Aortic rings are suspended in tissue baths (10 
10 mL) containing Krebs-Henseleit buffer of the following composition (mM): NaCI 
115; KCI 4.7; MgS04 1.2; KH2PO4 1.5; CaCb 2.6; NaHCOa 25; glucose 10. 
Bathing solution is maintained at 37°C and aerated with 95%02/ 5%C02 (pH 7.4). 
A resting force of 2 g (19.6 mN) is applied to the vessel, and changes in force 
generation are recorded using an EMKA automated system (EMKA Technologies 
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SA, Paris, France). The viability of each aortic ring is determined by contraction to 
a depolarising concentration of KCI (60 mM). After washout, the successful 
removal of endothelium is tested by the failure of acetylcholine (10 laM) to relax 
vessels constricted v/ith phenylephrine (1 jiM). Following further washout, tissues 
5 are exposed to either drug vehicle (control) or test compound for 20 minutes. A 
cumulative concentration-response curve to h-UII (30 pl\/l-0.3 iiM) is then obtained. 
Contraction of vessels to h-UII is expressed as a percentage of the Initial 
contraction to KCI (60 mM). If the test compound displays competitive antagonism 
(causes parallel right-ward displacement of concentration-effect curve without 
10 diminishing the maximum response), then the inhibitory potency is quantified by 
calculation of the pAa value for the test compound (pAa value is the negative 
logarithm of the theoretical antagonist concentration which induces a two-fold shift 
in the EC50 value for h-U-N). 



